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INTRODUCTION nnesenanerene| 


OKI Semiconductor 


1. VOICE SYNTHESIS LSI PRODUCTS 


OKI SPEECH LSI PRODUCTS 


‘SYNTHESIZER 
MSM6652 288Kbit 


Internal Mask-ROM MSM6372 128Kbit|Internal Mask-ROM MSM6653 544Kbit 
-MSM6375 FAMILY-MSM6373 256Kbit}] -MSM6650 FAMILY-MSM6654_1.0Mbit 
MSM6374 512Kbit MSM6655_1.5Mbit 
MSM6375 ~—- 1Mbit MSM6656 2.0Mbit 


Internal OTP MSM63P74 6375 Family 


MSM66P54 6650 Family 

MSM6379 , MSM6378A __ for Voice Card 
External ROM MSM6376 6375 Family 
MSM6650 6650 Family 

MSM d mixi 


Prototype MSM5205 
MSM6585 












-RECORDER 
Special memory Type MSM6388 4 bit ADPCM 
MSM6588 3 or 4bit ADPCM 
MSM6688 3 or 4bit ADPCM 
MSM6788 SBC 
Special memory for MSM6388 , MSM6588 
Serial Voice Register SM658 
MSM658 
MSM6389 
MSM6684 
Serial Voice ROM ee 


MSM6596 












Standard memory Type MSM6258 
MSM6310 


Prototype MSM5218 






-PITCH CONTROL msme322 
MSM6722 


‘SPEAKER AMP MSC1191 
MSC1192 


‘DEVELOPMENT SUPPORT TOOL 


Analysis/Editing Tool AR761 Working on PC9801 Japanese 
AR76-202 Working on IBM-PC English 


Support Tool for M6378A Anawriter 
Buckup Unit 
Parawriter 


Demonstration Board 





INTRODUCTION 
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2. PRODUCTS AND TYPICAL CHARACTERISTICS 
2-1) VOICE SYNTHESIS LSI PRODUCTS (Fixed message type) 


There are various types of voice synthesizer’s 
suitable for a large number of applications, 
such as: A) Built-in ROM synthesizers tai- 
lored for mass production of “fixed mes- 
_ sages”. B) An OTP(One Time Program- 
mable) device which adds versatility in ap- 
plications where low volume, multiple mes- 
sages, and field programmability areneeded. 
C) Voicesynthesizers using external memory 
for extended playback requirements. 


MSM6375 Block Diagram 


ROM 
9'” x 8 bit 


7bit LATCH 


17 stage 
Multi Plexer 


_(Mask ROM built in) 
eChanell 2 mixing 
eEcho playback Beep 


(Address ROM 4096 bit) 


Oki’s voice synthesizers have many com- 
mon characteristics, such as the ADPCM 
method, internal D/A converters, a wide 
range of sampling rates to choose from, and 
excellent sound fidelity. 


Furthermore, the mask ROM synthesizers 
contain a LPF (Low Pass Filter), 2-channel 
mixing capability, echo reproduction, and 
variable Beep Tone functions. 


ADPCM 
Synthesizer 


Playback time 
(sec) 





Product name | MSM6372 | MSM6373 | MSM6374 | MSM6375 |MSM63P74| MSM6378A | MSM6376 ) MsM6205 | MSM5205 | MSM6585 























































Coding 4-bit ADPCM method 3/4-bit ADPCM | 4-bit ADPCM 
ROM capacity 128K bits 256K bits 512K bits 1M bits 512K bits 256K bits Up to ottEe — 
16M bits bits 
synthesis time 8 sec (4kHz) | 16 sec (4kHz) | 32 sec (4kHz) | 64 sec (4kHz) | 32 sec (4kHz) | 16 sec (4kHz) | 17 min (4kHz) | 128 sec (4kHz) By external 
seen 5sec (6. A 10 sec (6. te 20 sec (6. vr 40 sec é aa) 20 sec (6.4kHz)| 8 sec (8kHz) {10 min (6. ant) 16 sec (32kHz) circuit 
requeny) 2 sec (16kHz) | 4 sec (16kHz) | 8 sec (16kHz) | 16 sec (16kHz) | 8 sec (16kHz) | 4 sec (16kHz) |256 sec (16kHz) 
Sampling 4.0, 6.4, 8.0KHz (fosc = 64kKHz 4.0kHz ~ 4.0kHz ~ 8.0kHz ~ 4.0, 6.0 4.0, 8.0 
frequency 8.0, 12.8, 16.0KHZ(fosc = 128kHZz) 16.0 kHz 32.0 kHz 32.0 kHz 8.0 kHz | 16.0, 32.0kHz 
Clock ~ 128kHz (LPF selected) 64 ~ 256kHz 64~128kHz | 1~ 4MHz 384kHz 640kHz 
frequency 54 256Kt | AC selected) _| (RC oscillation) 
D-A converter 12-bit 12-bit 
Low-pass filter -24dB/oct ee —40dB/oct 
Supply voltage 2.4 ~ 5.5V (DAC selected) 2./~5.5V | 2.4~5.5V 4.5 ~5.5V 3.0~6.0V | 4.5~5.5V 
2.7 ~ 5.5V (LPF selected, fosc = 64kKHZ) 
Standby current 10pA 100A 10pA po = f = | ed 
Package Chip, oon DIP 20-pin DIP | 16-pinDIP {| 64-pin QFP | 44-pin QFP 18-pin DIP 
24-pin SOP 40-pin DIP 
Mr analysis AR76-202 ea AR76-202 
Other Channel 2 uae echo playback 
characteristics beep tones 


PowerON iMSM6373/74/| 4 Channel 
start 75 evaluation mixing, 
echo playback 
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SELECTION GUIDE 


Less than 
100 words 
NO 
ess than 
30,000 pieces? 


NO 


Top priority should be 
given to sound quality. 


© SAMPLING FREQUENCY 
fs=8-16kHz 
© High quality music 
_or voice playback 
Less than 2 sec: M6372 
Less than 4 sec: M6373,M6652 
Less than 8 sec: M6374,M6653 
Less than 16 sec: M6375,M6654 
More than 16 sec:M6376,M6655 
M6258,M6656 
M6295 
M6388 


© fs=6.4kHz 
O High quality playback 


OKI Semiconductor 


1 word YES 
playback? M6378A 
Microcomputer YES 
used? 


NO 


M6376 
M6258 
M6388 


General sound quality 
appropriate price. 


Inexpensive and long 
play back is required. 


O fs=4.0kHz 
O Playback of low 
or voice frequency 
Less than 5 sec: M6372 Less than 8 sec: M6372 
Less than 10 sec: M6373,M6652 Less than 16 sec: M6373,M6652 
Less than 20 sec: M6374,M6653 Less than 32 sec: M6374,M6653 
Less than 40 sec: M6375,M6654 Less than 64 sec: M6375,M6654 
More than 40 sec:M6376,M6655 More than 64 sec:M6376,M6655 
M6258,M6656 M6258,M6656 
M6295 | M6295 
M6388 M6388 
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INTRODUCTION 


2-2) RECORDING AND PLAYBACK LSI LINE-UP 


GENERAL DESCRIPTION 


There are two basic types of record/play- 
back devices which use external memory 
for data storage, LSI’s using ADPCM pro- 
cessing, and LSI’s using PCM processing. 


The ADPCM processors incorporate an A/ 


D and D/A of up to 12-bits, LPF (Low Pass 
Filter) up to-40dB/ octave (outband attenu- 


PRODUCT CONFIGURATION 


Sampling Frequency (KHz) 





SELECTION GUIDE 


Delay playback 
and recording? 


NO 


YES 
sound quality? 
NO 


The extemal memory 
is a SRAM or serial 
register. 





ator) for input and output, and microphone 
and line amplification. These devices di- 
rectly address from 256-bits to 16Mega bits 
of external memory. Under processor con- 
trol and with additional external circuitry, 
almost any external memory requirement 
can be met. 


17 minutes 


playback time 
(sec) 


The external memory 
is a DRAM or serial 
register. 


Recording 
more : 
Recording 
YES 


Extemal LPF 
configured? 


time 16 sec or 
more? 


NO 


NO 
HSSEE | Lusuezse ][wawesoe ] [suse 
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TYPICAL CHARACTERISTICS 


Product name | MSM6258 (V) | MSM6388 MSM6588 


MSM5218 


Coding 3/4-bit ADPCM |*PTADECM) a/4-bit ADPCM | 8-bit PCM |3/4-bit ADPCM 


Memory type to be DRAM (16Mb) — Serial Voice register DRAM (512Kb) - 
connected (capacity) SRAM (4Mb) Serial Voice ROM (4Mb) 









Maximum recording | DRAM 17 min (4kHz) |256 sec (4kHz) |256 sec (5.3kHz x 3bit} 16 sec (4kHz) | By external 
time SRAM 256 sec (4kHz)| 128 sec (8kHz)| 170 sec (8kHz x 3bit) | 8 sec (8kHz) circuit 
(sampling frequency) 


Number of 7 words *1 8 words *1 Determined 
words/phrases (Delay by external 
| playback) | — circuity 





Sampling 4.0kHz ~ 4.0kHz ~ 4.0kHz ~ | 4.0, 6.0 
frequency 15.6kHz 16.0kHz 16.0kHz 8.0kHz 
Clock frequency | 4MHz~ 8MHz | 1.5MHz ~ 4MHz ~ 4MHz ~ 384kHz 

4MHz 8.192MHz 8.2MHz 
Microphone/line External Built in Line None 
amplifier amplifier 





A-D converter | Bbits 12 bits None 
D-A converter 10 bits 12 bits 10 bits 


Low-pass filter | None =| = ~40dB/oct, ~24dB/oct ‘None 
Supply voltage 4.5 ~ 5.5V | 3.0 ~ 6.0V 
Operating current a 6mA 











Package 40-pin DIP 44-pin QFP 24-pin DIP 
44-pin QFP 
60-pin QFP 
44-pin PLCC 
68-pin PLCC 


*41 During MCU or microprocessor control, the number of words depends on the MCU and its associated circuity 
driving the speech chip. 
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2-3) VOICE PITCH CONTROL LSI 
GENERAL DESCRIPTION 


MSM6322 is a voice pitch control LSI pro- 
viding a voice pitch changer function. This 
LSI provides a 17-step voice pitch conver- 
sion function using the PCM method. This 
single chip solution contains all necessary 


FEATURES 


¢ 17-step voice pitch conversion using 
the 8-bit PCM method 

e Sampling frequency: Input 8 kHz, 
output 4 to 16 kHz 


VOICE PITCH CONTROL LSI 


Product name 
Function 
Coding method 
Sampling frequency 


Clock frequency 
Built-in analog circuit 


Supply voltage 
Operating current 
Standby current 


Package 


INTRODUCTION 


functions to realize a voice changer, such as 
A-D conversion, D-A conversion, LPF, mi- 
crophone amplification, and line amplifica- 
tion. 


e 8-bit A-D converter, 9-bit D-A con- 
verter, LPF, microphone amplifier, and 
line amplifier built-in 

e 24-pin flat package 


MSM6322 
17-step voice pitch conversion 
8-bit PCM method 
Input 8kHz, Output 4k~16kHz 
4MHz 


8-bit A-D converter, 9-bit D-A converter, LPF, 
microphone amplifier, line amplifier 


4.0-6.0V 
10mA 
10pA 

24-pin flat 
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MSM6322 BLOCK DIAGRAM 


MICIN LOUT LIN FIN‘ 
O 


pp 


peo! Data 
meee Processing 


Timing 
Conttol 
Circuit 


TEST1 TEST2 
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2-4) DIRECT DRIVE SPEAKER AMPLIFIER 


GENERAL DESCRIPTION 
MSC 1191/1192 is a speaker drive amplifier voltage, and directly drives a speaker with- 
IC for Oki's voice LSIs. This is a power out a coupling capacitor. 


amplifier with low consumption at a low 


FEATURES 

¢ Operating at a low voltage e The speaker can be directly connected 

e A voice analog signal input pin and a between the differential output pins. 
digital signal input pin such as an e Standby function provided 


alarm signal is provided 


DIRECT DRIVE SPEAKER AMPLIFIER 


Product name MSC1191/MSC1192 
Function Speaker drive amplifier 
Supply voltage 2.0 ~ 6.0V 
Maximum output current 250mA 
No-load operating current 1.5mA (TYP) 
Standby current 1mA (MAX) 
Package Chip, 8-pin DIP, 8-pin SOP 


MSC1191/1192 BLOCK DIAGRAM 





Note: MSC1191: Standby mode is activated by "H’ level to the input STBY 
MSC1192: Standby mode is activated by "L" level to the input STBY 
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Features of Oki Voice Synthesis LSIs 


The major features of Oki voice synthesis 
LSIs are summarized below. 
(1) Quality of Synthesis 


(i) Good quality sound with a high 
degree of naturalness. 


(ii) Synthesis of sound effects, musical 
instruments, and animal sounds 
also possible. 


(2) Hardware 


(i) Easy to handle (built-in ROM) 
SINGLE-chip devices ready for 
simple application. 
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(ii) Arangeofvoicesynthesis LSIs with 
various built-in ROM sizes to meet 
diversified market needs. 


(iii) Low power requirements due to 
CMOS with low fundamental os- 
cillating frequency-—ideal also for 
battery operated applications. 


(3) Software 


(i) Simpleand precise analysis for any 
customized sound/voice. 


Because of the fine sound quality achieved 
for a wide range of applications, Oki voice 
synthesis LSIs are used worldwide by a 
large number of clientin numerous applica- 
tions. | 


OKI Semiconductor INTRODUCTION 


3. FLOWCHART FOR BUILT-IN ROM VOICE SYNTHESIS DEVEL- 
OPMENT 


(MSM6372, MSM6373, MSM6374, MSM6375, and MSM6376) 


CUSTOMER AnGEA OKI 
FIXED 
VOICE CONTENT 
FIXED 


VOICE CONTENT IN WRITTEN FORM 














ARRANGE 
RECORDING STUDIO, 
ANNOUNCER 
RECORDING 







ARRANGE RECORDING STUDIO, 
ANNOUNCER 
RECORDING 











RECORDED TAPE (OPEN REEL TAPE) 


VOICE ANALYSIS 


EVALUATION BOARD PROM 


VOICE ANALYSIS 












VOICE 
EVALUATION 
ACKNOWLEDGE- 
MENT 





EVALUATION RESULT 







REPEAT ANALYSIS REPEAT ANALYSIS 


(APPROVAL) 
VOICE QUALITY CERTIFICATE 


E/S FABRICATION 
E/S 10 PCS 
E/S EVALUATION 
E/S APPROVAL 


M/P 
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4. USER ANALYSIS SUPPORT TOOLS 


4-1) SPEECH DEVELOPMENT SYSTEM 


OUTLINE OF AR76-202 


AR76-202 is fully PC supported. Included 
with the shipment is a standard 16-bit PC 


slot card, an EPROM programmer, a soft- 


ware driver and an English manual. 


The host environment should consist of a 
PC-AT® or 100% compatible machine 
equipped with a harddisk, VGA® graphic 
adaptor and serial mouse. A printer is use- 
ful but not essential. The driver software 


TARGET LSis 

MSM6372/73/74/75 MSM6585 
MSM6376 MSM6295 
MSM63P74 MSM6258 


SYSTEM CONFIGURATION 


PC-AT or compatible saiibuter 





PERFORMANCE 


What AR76-202 does for you comprises all 
essentially demanded functions from record- 
ing all the way up to EPROM programming, 
plus a few extras. In detail: 


¢ Recording into host memory through 
an audio line input 
e Playback of a recording from host 
memory via speaker 
e Editing of a recorded voice file, including 
-Amplitude manipulation 


14 


runs under DOS 3.2 and higher on a 640K 
machine. However, for speech phrases of 
more than 15 seconds, EMS expansions are 
strongly recommended in order to record 
long phrases in one piece without concat- 
enations. A tape deck or cassette player is 
needed as an analog source which can be 
connected directly to the installed board as 
well as a loudspeaker. 


MSM6595 
MSM6596 


MSM6378A 
MSM5205 


me 


‘-AR76-202 Voice Data 
Programmer 





Software ONSAKU > 


-Silencing /Silence insertion 
-Fading/Cut/Copy/Paste 
HEX-file or BIN-file generation 
EPROM /OTP programming 
EPROM duplication 
Random access playback of speech 
files 
¢ Covers all OKI speech LSIs, including 
OTP synthesizers 
e Makes full use of Expanded Memory 
System 


OKI Semiconductor 


HARDWARE 


Measuring approximately 284(L) x 107(W) 
mm, the slot card is designed around OKI 
Electric’s MSM5218 speech recorder LSI in 
connection with external 12-bit converters 
plus low pass filter featuring -48dB attenu- 
ation per octave. Both analog and digital 


SOFTWARE 


The software driver, “ONSAKU", is fully 
graphics oriented and operable with keys or 
preferably with a mouse. The primary ap- 
plication of the software is for editing raw 
speech recordings. This includes amplitude 
amplification and attenuation, cutting, copy- 
ing and insertion of selected excerpts. Addi- 
tionally, the auto-face in/fade out function 
helps tosave time. Using this software is like 


INTRODUCTION 


circuits are provided through to analog in- 
puts and outputs for direct connection of a 
tape deck and a speaker. Likewise, the 
external EPROM/OTP writer is linked to 
the card’s interface. 


using amodern wordprocessor. Arecorded 
waveform is displayed on the graphic screen 
in three scales allowing for precise editing at 
any point. 


"ONSAKU" can be started with a variety of 
option switches in order to adjust operating 
parameters for more convenience and easier 
further processing. 


1A 
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GENERAL FLOW OF OPERATIONS 


(Operations flow) 


Start ANALYZING 






Sample waveforms 









Balance amplitudes 





Adjust timing 










Combine speech sounds 
Erase speech 


Align combination 
of speech sounds 


Emphasize speech 


Prepare burning in of the EPROM 
Evaluate synthesized sounds 


<0 > 


Yes 


End ANALYZING 
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ee 


(Commands to be used) 


(Examples of editing) 


the unnecessary portions. 
the noise. 


© ee ee me oe ee 


reproduced to be evaluated and amplitude-balanced by 


[Amplifying]. | 


is attemped following the speech 
waveforms on Main Screen. are used to 
read out th espeech data on to the reference screen and to 
a specified range of speech data to be combined. 
The result is repalyed to check and if the timing is 
inappropriated, the blank portions are adjusted by either 


[Erasure |or [Silence insertion]. 


Play 
Combination Play 


---- ROM File 


ROM Writer 


ee 


(Speech is confirmed on actual equipment or on an 
evaluation board.) 
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4-2) ANAWRITER, PARAWRITER, BACK-UP SYSTEM (FOR MSM6378A) 


ANAWRITER 6378 MARK II 
GENERAL DESCRIPTION 


The ANAWRITER 6378 MARK II is a tool 
dedicated to voice analysis for the Oki 
MSM6378A 256 Kbit OTP (one-time pro- 
grammable device.) 


Itcan run on 90 to 250 V AC. Therefore, itcan 
be used in any country without voltage 
modifications. 


It has two input jacks: microphone input 
(with built-in ALC) and line input jacks. 


FEATURES 


¢ Voice analysis: Oki ADPCM 
MSM6378A 
e Microphone input: 
600 2, with built-in 
ALC 
e Line input: 10KQ, -10dB 
¢ Recording monitor: 
Input level is 
displayed on a bar 
graph LED 
Reproduced sound 
can be heard froma 
built-in speaker 


e Play monitor: 


RECORDING TIME 


Programming time in a MSM6378A is 8 
seconds, including time for verify. 


A ROM (EPROM) master can be made by 
preparing a backup using an external I/F. If 
a PARAWRITER is used with the master 
ROM, write and verify for ten MSM6378A 
can be simultaneously completed within 11 
seconds. 


e Functions: REC, PLAY, WRITE, 
PLAYBACK FROM 
PROGRAMMED 
MSM6378A 
Backup (master ROM 
generation tool), 
PARAWRITER (ten- 
ROM parallel writing 
tool) 
e Supply voltage: 90 ~ 250V AC 
e Write and verify time: 
8.0 seconds for one 
device, 11.0 seconds 
(PARAWRITER) for 
ten devices. 


e Options: 
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a. 
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Power-on 


Connect the AC power supply (1), and 
turn on the power switch (2). 


e The power lamp (11) is lit up. 


e "88" is displayed on the indicator (14). 
Then, it is changed to "4". 


¢ The sampling lamp (9) is lit. 


. Switching of sampling frequency 


e Pressing the sampling frequency se- 
lector switch (15) selects another sam- 
pling frequency. 

e The indicator (14) shows the selected 
sampling frequency. 


e Each time the sampling frequency 
switch (15) is pressed, the sampling 
frequency changes as follows: 


(7 47698 910 4 12 > f4 16. 


e While a sampling frequency is indi- 
cated on the sampling indicator (14), 
the sampling lamp remains on. 


. Recording 


Insert the microphone connector into the 
microphone input jack (6), or set asound 
source to the input jack (7). When sound 
is entered, the level meter (4) works. 


Pressing the record switch (16) starts re- 
cording. 


At the same time, ADPCM analysis is 
performed. 


e The lamp for the record switch (16) is 
lit. 

e During recording, the lamp (10) re- 
mains on. 


e The indicator (14) shows the residual 
recording time. 


When recording is complete, the indica- 
tor (14) shows a sampling frequency 


OKI Semiconductor 


again. 


. Play (checking of recorded voice) 


Pressing the switch (17) begins voice re- 
production. Sound volume can be ad- 
justed using the monitor control (5). Dur- 
ing play, the lamp for the play switch (17) 
is lit. 


. Writing to 6378 


Check the direction of 6378 with the lever 
of TEXTOOL® (20) raised. Place the 6378 
in TEXTOOL® socket, and lower the le- 
ver. 


Make sure that 6378 is placed horizon- 
tally. 


Pressing the 6378 writeswitch starts writ- 
ing. 

During writing, the 6378 busy lamp (12), 
and write lamp (18) are lit. In eight 
seconds, write and verify are completed. 


If the error lamp (13) comes on when 
writing is over, it means writing has not 
been done normally. 


In this case, the indicator (14) shows an 
error code. 


EO: 6378isnotin the TEXTOOL® socket, 
or is not in the socket correctly. 


‘E3: An error occurred during writing. 


So, writing was aborted. 


Any other error : 
May mean a failure has occurred 
with the ANAWRITER. 


If any key is pressed when the indicator 
(14) is displaying an error, the display is 
changed to a sampling frequency. 


. Reproduction from 6378 


Check the direction of the 6378 with the 
lever of TEXTOOL®(20) raised. Placeitin 
TEXTOOL® socket, and lower the lever 
to fix it. 


OKI Semiconductor INTRODUCTION 


Sound volume can be adjusted using the During voice reproduction, the lamp for 
monitor control (5) in play. the 6378 play switch (19) and the 6378 
busy lamp (12) are lit. 
MECHANICAL DIMENSION 


a. 
— 
4 
& 
< 
co 
‘ 
co 
© 
a 
on” 
> 
co 
uu 


(16) (17) (18) 
PLAY-VOLUME = REC PLAY WRITE MSM6378 6378 PLAY 
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PARAWRITER 


GENERAL DESCRIPTION 


The PARAWRITER writes data for up to ten MSM6378As at a time using a master EPROM 
(27256), which is prepared with the EPROM BACKUP writer. 


SPECIFICATIONS 


Master ROM © : 27C256 or 27256 


Programmable : MSM6378A 
device 


Writing time _: 11 seconds (with data written to ten MSM6378As simultaneously) 
Function keys : LOAD Reads data from EPROM. 

WRITE Writes data to MSM6378A 

RESET Resets an error lamp. 


Buzzer : Write error Beep 
Normal end of writing Beep 
Upon loading | Beep 
Upon resetting Beep 


FUNCTION KEYS 


LOAD key Loads data from a master EPROM (27256) to PARAWRITER. 
WRITE key Writes data to up to ten MSM6378As simultaneously. 
RESET key Resets any error lamp 1 through 10. 


FUNCTION LAMP 


BUSY lamp Lit during loading/writing. 


LAMPS 1 THROUGH 10 
Any of the lamps 1 through 10 is lit if in MSM6378A is not placed in the 16-pin TEXTOOL socket, 
or if a write error occurs. More precisely, a lamp for the position where the MSM6378A is not 


placed is lit upon completion of writing. 


If an error occurs during writing to the MSM6378A, the lamp for the position where the error 
has occurred is lit. Pressing the RESET switch turns off the lamp. 
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BACK-UP UNIT 


GENERAL DESCRIPTION 

BACKUP is an EPROM writer for a 27256 EPROM. It loads the EPROM with voice and other 
data, which are generated using the ANAWRITER 6378 MARK II. BACKUP is connected to the 
6378 ANAWRITER through a 40-pin flat cable. 

FEATURES 


e Applicable EPROMs:  27C256 or 27256 
e Functions switches : LOAD 


PLAY 
BLANK Blank check 
WRITE EPROM write 
VERIFY EPROM verify 
e¢ Function lamps : BUSY 
FAIL 


FUNCTION SWITCHES CONTINUED 
LOAD _ Loads data from EPROM to 6378 ANAWRITER. 


PLAY Reproduces voice data loaded into 6378 ANAWRITER. The switch has the same 
function as the 6378 play switch. 


BLANK Used for blank check of EPROM (27256). 


WRITE Write voice data generated in 6378 to EPROM (27256). This switch invokes three 
modes: blank, write, and verify modes. 


VERIFY Compares data in 6378 ANAWRITER with those in EPROM for verification. 


FUNCTION LAMPS CONTINUED 


BUSY lamp : It is lit during LOAD, BLANK, WRITE, and VERIFY. 
It is not lit during PLAY. 


FAIL lamp : If this lamp is lit, an error lamp is also lit. 
e Upon blank check, the data in the EPROM was found not to be blank. 
e A write error occurred during writing. 


e A verify error occurred during verify. 
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INTRODUCTION 


5. PACKAGING 


|QFJ(PLCC)| 


co 
~ 
isp) 
© 
= 
Y 


SOP/QFP 


MSM6653 
MSM6655 
MSM6656 
MSM66P54 
MSM6650 
MSM5218 
MSM6258 
MSM6258V 


Product 
name 


MSM6372 
MSM6373 
MSM6374 
MSM6375 
MSM63P74 
MSM6378A 
MSM6379 
MSM6652 
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er 
name 
MSM6310 


MSM6388 
MSM6588 


MSM6688 
| MSM6788 


MSM6389 


MSM6586 
MSM6587 


MSM6595 


0 
24 
MSM6596 18 
lca <a 
42 
ae 
a 


























JS 





MSM6597 


MSM6690 


MSC1191 


MSC1192 


7 
= 
U 
- 
© 
2 
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PACKAGE OUTLINES AND DIMENSIONS 
e PLASTIC STANDARD DIP 


8PIN DIP8-P-300 16PIN | DIP16-P-300-W1 


_ DIP18-P-300 18PIN DIP18-P-300-W1 


i 
0.513% SES 
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e PLASTIC STANDARD DIP 


DIP20-P-300-W1 24PIN DIP24-P-600 


24.381 0.2 


4.57MAX. 


SEATING 


0.51%3 


40PIN DIP40-P-600 


51.98+ 0.3 


0.25 10-05 


0.46 ': 08 6 
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¢ PLASTIC STANDARD DIP 


| 42PIN DIP42-P-600 


51.98 0.3 


~ 
oO 
H 
a 
© 


INDEX MARK 


SEATING 34 OO Bpagagaga 
“PLANE H | | 


oj 


0.25 S08 
ee 


CSO TYP. 





e PLASTIC SOP | 


SOP8-P-250-K 24PIN | SOP24-P-430-K 


15.95 + 0.1 


x 
< 
= 
a) 
° 
nN 
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e PLASTIC SOP 


24PIN SOP24-P-430-VK 


15.954 0.t 





e PLASTIC QFP 


44PIN OFP44-P-910-K 


INTRODUCTION 





27 


INTRODUCTION | OKI Semiconductor 


e PLASTIC QFP | 


44PIN QOFP44-P-910-V1K 56PIN QFP56-P-910-V1K 


14.52 0.5 


0.75 TYP. 


60PIN OFP60-P-1519-K | 60PIN QFP60-P-1519-VK 
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e PLASTIC QFP 


64PIN QOFP64-P-1420-V1K 80PIN OFP80-P-1420-V1K 





e PLASTIC QFJ (PLCC) 


18PIN QFJ18-P-R290 44PIN OFJ44-P-5650 


13.392 0.13 
12.452 0.08 


7.24: 0.08 
8.18: 0.13 
"16.59 0.08 


INDEX MARK INDEX MARK 


ferred ste) . "1 
SEATING PLANE PeoAN Gl coca 
searing pave LMM T IAT MUTT 
11.564 0.25 0.412 O.NEBIO WO 
15.54 0.25 
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e PLASTIC QFJ (PLCC) 


68PIN | QFJ68-P-S950 











924.212 0.08 


23.15: 0.25 
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6. RELIABILITY 


1. GENERAL DESCRIPTIONS FOR RELIABILITY 


Refer to "QUALITY /RELIABILITY HAND- the General Descriptions of Reliability In- 
BOOK FOR INTEGRATED CIRCUITS" on formation. 





DATA SHEETS —_______] 





Voice 
Synthesis 
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MSM5205 


ADPCM SPEECH SYNTHESIS LSI 





TO CUSTOMERS FOR NEW CIRCUIT DESIGN 


For a new circuit design, itis recommended to 
use the MSM6585 as described later. The 
MSM5205 has a 10-bit DA converter and does 
not have a built-in low-pass filter. On the 
other hand, the MSM6585 has a 12-bit DA 


GENERAL DESCRIPTION 


The MSM5205 is aspeech synthesis integrated 
circuit which accepts Adaptive Differential 
Pulse Code Modulation (ADPCM) data. The 
circuit consists of synthesis stage which ex- 
pands the 3- or 4-bit ADPCM data to 12-bit 
Pulse Code Modulation (PCM) data and a D/ 
A stage which reproduces analog signals from 
the PCM data. 


FEATURES 


¢ 3or4-bit ADPCM system 
e¢ On-chip 10-bit D/A converter 
e Low power consumption 
(10 mW typical) 
e Single +5V supply 


BLOCK DIAGRAM 


converter and includes a -40dB/oct low-pass 
filter. The sampling frequency can also be 
selected up to32kHz. Therefore, the MSM6585 
can realize a high quality voice. 


The MSM5205 is fabricated using Oki’s ad- 
vanced CMOS process which enables low- 
power consumption. The single power sup- 
ply requirement and its availability in 18-pin 
molded DIP allow the MSM5205 to be ideally 
suited for various applications. 


e Wide operating temperature 
(Ta = -30°C ~ +70°C) 

¢ 18-pin Plastic DIP 
(DIP 18-P-300) 


Input ADPCM synthesis stage 


register 





Timing 12-bit 
Circuit shift 
register 


O—-O 
VSS VDD 
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PIN CINFIGURATION 





ABSOLUTE MAXIMUM RATINGS 


Power supply voltage VDD V 


Note: Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational section of this specification is not implied. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. 


OPERATING CONDITIONS 


Ratings Unit 


Operating temperature ~—30 ~ +70 °C 


Oscillator Frequency fosc specified Oscillator 384 ~ 768 KHz 


Parameter Symbol 


Power supply voltage 
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D.C./A.C. CHARACTERISTICS 
(VDD = 5V+5%; Ta = -30°C ~ +70°C, unless otherwise noted) 


Input High Voltage Vm All inputs except 14, T ets VDD+0.3 V 

Input Low Voltage All inputs except 14, T | Vss-03 | - | 08 V 
fore = oe 4 

D/A Accuracy Full Scale; VDD = 5V 

DAOUT 


PIN DESCRIPTION 


Pin Name Terminal Number /O 
1 
2 


S1 | 
92 | 

These inputs select the sampling data according to Figure 1. 
4B/3B | 


Specifies whether 3-bit or 4-bit ADPCM data is to be processed. "H’ level input is 4-bit (ADPCM). "L" level input is 3- 
bit (ADPCM). 





ADPCM data inputs. For 3-bit ADPCM data, Do input is not used and should be connected to ground. 


VSS | — 
Ground (0 V) 
DAOUT 0 


Output for synthesized analog signal. Peak-to-peak swing is proportional to VDD. Typical method of connection is | 
shown Figure 2. 


T1 12 | 
To 13 | 
IC test pins used at the factory for testing purposes only. During normal operations, T; is grounded and T2 is left 


open. 


VCK 0 


This pin outputs a signal whose frequency is equal to the sampling frequency selected by the Si, So inputs. See the 
figure. 
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PIN DESCRIPTION (continued) 


Pin Name Terminal Number /O 


RESET | | 


An active high input which initializes the internal circuitry. Internally, the reset pulse is synchronized with the VCK 
signal. To be effective, it must be true for at least twice VCK time. 


XT 17 —0 
Oscillator input and output for a crystal or ceramic resonator (Figure 3). 
VDD | = 
Power supply pin (Typical +5V) 





4 kHz (fosc /96) Note: *1 A 384kHz oscillator can be used 


6 kHz (fosc /64) to select 4kHz, 6kHz or 8kHz. 
8 kHz (fosc /48) A 768kHz oscillator can be used 
Prohibited see Note “1 to select 8kHz, 12kHz or 16kHz. 





Figure 1 


Speaker 
ie LPF : 1] )) 


Cut off frequency (fcut) of LPF should be related to the selected sampling frequency (f sample) by, 
(fcur) = f sample/2 x 0.85 


Sound quality is strongly dependent on the characteristic of the low pass filter. 


* If the MSM5205 is sent a stream of ADPCM data that causes greater than full scale output, the 
D/A output will wrap around: from the most positive rail (+5V) to the most negative rail (0.0V) 





Figure 2 


X:384 kHz Murata Corporation 
CSB 384D (ceramic resonator) 


Or as required to 
C1:220pF } match crystal or 


C2 Co:220pF ceramic resonator 
J load specifications. 


XT and XT (Oscillator connector pins) 





Figure 3 
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DA converter SN ratio improvement 
method 


The accuracy near center of the voice wave- 
form of this LSI may be worse due to the 
configuration of the DA converter. There- 
fore, theSN ratiocan beimproved by shifting 
the waveform center up or down. This is an 
extremely effective method for improving 
the SN ratio of a small signal or improving 
residual noise during silence (between 2 
speech patterns.) 


To put it concretely, by adding data before 
or after the current ADPCM data (voice 
data), the waveform center can be shifted as 
shown in Figure 4. 

Adding data is as follows: 

(A) section (B) section 

00 0 0 1 0 0 0 
00 0 0 1 0 0 0 $100 data 


(The ADPCM bit length is 4-bit.) 


MSM5205 


Since an offset of about 5 mV can be ob- 
tained for each 2 samples of data, it is recom- 
mended that about 100 samples of data be 
entered to shift the waveform center about 
250 mV. 


For 3-bit data, an offset of about 5 mV can be 
obtained for each data.Therefore, about 50 
samples of data is required to be entered to 
shift the waveform center about 250 mV. 


In the (A) section, the waveform center 
should be shifted up. In the (B) section, the 
waveform center should be shifted down. 
Thenumber of data in the (A) section should 
be the same as that in the (B) section. 


When (A) is added before voice data and (B) 
is added after the voice data, the output 
waveform is as shown in Figure 4. 


Since the dynamic range is narrowed by the 
shifted area, some data may overflow, 
causing the voice to be distorted. 


If this occurs, decrease the sound level about 
20% and analyze the data once again. (For 
an overflow, see the precautions for ADPCM 
data creation on the next page.) 





Figure 4 Waveform the DA Converter 


Note 2: Voice data should be sufficiently small just prior to (B). For voice editing, insert a silence of about 


10msec. 


4] 
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Precaution for ADPCM data creation 


When voice is synthesized by the MSM5205 
using ADPCM data analyzed by the 
MSM5218, noise may be generated in the 
synthesized voice. 


The MSM5205 is not equipped with an 
overflow protection unit in the internal op- 
eration circuiteven though the MSM5218is. 
Therefore, although the MSM5218 produces 
normal voice, the MSM5205 may cause noise 
in the composite voice due to an overflow in 


Overflow section 


OKI Semiconductor | 


the data. If this occurs, analyze and create 
the ADPCM data once again. 


An example of a waveform when an over- 
flow occurs and the overflow protection 


method is as follows: 


(1) Waveform when an overflow occcurs 


The observation of the output waveform 
from the DA converter of the MS5M5205 on 
an oscilloscope shows that an overflowed 
waveform is looped as shown in Figure 5. 





Figure 5 Output Waveform When an Overflow Occurs 


(2) Overflow protection method 


Even if an input waveform is not beyond the 
dynamic range when the ADPCM data is 
analyzed by the MSM5218, the output 
waveform may overflow due to an internal 
operation error. 


Therefore, if the maximum amplitude level 
of the input waveform when the ADPCM 
data is analyzed by the MSM5218, is con- 
trolled to about 80% of the dynamicrange or 
less (see Figure 6), the output waveform of 
the MSM5205 will not overflow, causing no 
noise in the composite voice. 





Figure 6 Waveform When the Maximum Amplitude Level of the Input Waveform 
is about 80% of the Dynamic Range. 
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Figure 7 shows the time chart for MSM5205. 


TIME CHART 


IC INTERNAL] 


ESET TIMING . ‘ 


INPUT TIMING dione 
i 


| 
[IC INTERNAL] 7 | 
Dy ~ D3 Se eg eee 


DATA CAPTURE TIMING ane 
15.6ysec 


DAOUT (0) 1 (Pom X Pom2 Xj) XPCMn-+X_PCMn XPCMns4 


5. ae 





Note 3: See the RESET pin description about RESET timing of the IC internal. 
Figure 7 
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THE FOLLOWING TIMING SHOWS HOW TO APPLY THE RESET 








[IC internal] 





'  Atleasttwice To | fk: dw ob 
ee a a a 
RESET timing SSC CE Lg | Ere 








Figure 8 MSM5205 Reset Timing 


|-——- 125 usec | 


VCK (0) 
= ! 7.8 psec (3 x 1/384 kHz) 
Reset latch timing =: ‘ine | 


{IC internal] 


RESET (I) | ! 


RESET timing “YT ] Noes 





Figure 9 MSM5218 Reset Timing (8 kHz Sampling Example) 


Note 4: The reset signal is latched within the LSI by the reset latch timing. Analysis is commenced by switching 
the external reset signal from H to L before this timing. Switching is probably best achieved by the 


leading edge of the VCK signal. 


DISTINCTION BETWEEN MSM5218 AND MSM5205 


Both Synthesis stages (MSM5218 and 
MSM5205) work with the same method, 
however, with the exception that MSM5218 
is equipped with an overflow protection. 


In other words, when all 12-bit PCM become 
'l' any further exceeding analog input would 
cause a data overflow which is caught and 
re-routed as the MSB in case of MSM5218. 


MSM5205 returns to ‘all bits zero' when a 
data overflow occurs. 
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Therefore, the DA output of MSM5205 is 
distorted badly. 


When MSM5218 is being used to generate 
ADPCM data for playback on MSM5205, 
the peak to peak input level to the AD 
converter should be limited to 80% of the 
converters maximum input range. 


The use of an automatic gain control (AGC) 
amplifier or a hard limiter is recommended. 


OKI Semiconductor MSM5205 


TYPICAL APPLICATION 
MSM5205 TO CENTRONICS INTERFFACE CIRCUITS (fsam = 8kHz) 


Figure 10 shows the MSM5205 to centronics shows that timing chart. 
interface circuit (fsAM = 8kHz), and Figure 11 


BUSY 


STROBE 


RESET 


VDD VCK RESET 


AUDIO 
MSM5205RS i> SPEAKER 


ee My TI 384kHz ih 


sD T 220pF 


220pF ~ i 


Or IN fj oo [— [oo fin iw 


— 





Figure 10 


MSM5205 to Centronics Timing Diagram 


RESET (I) / \ se 
RES j \ 
MIN. 250 psec 
STROBE first byte 
DATA Sl PN a 


125 psec 
Wa Le 
low 
KA 7/7] \ / high nibble  \_nibble 
KB //// — \ a 
BUSY ee 





Figure 11 


A5 
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¢ MSM5205 VOICE SYNTHESIS CIRCUIT linked together is shown in Figure 12. The 
EXAMPLE | timing chart for this example is provided in 
Figure 13. 


Anexample where 256k-bit EPROM are used 


MSM27256 CE 
Ao ~~ Ato Air Ayo Ata Arg Oo O4 01 O5 02 Og 03 07! 





neue 
B; A; Bo Ap By Ag By Ay 
PyKe = MSM4019 
KA D, Do De Dy 


Eel 
D, 2 ears! Do Dy De X 


ee ayy MSM5205 
Co 4 


START SW 





Figure 12 
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M5205 VCK (0) 
START SW 
M4013 S; 
M4013 Q; 

(M5205 RESET) 
M4013 Qs 

(4 low order bits) 

Qe 
(4 high order bits) 
M4040 0, 


O2 


O12 


M4040 03 


04 





Figure 13 
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GENERAL DESCRIPTION 


The MSM6585 is an upversion product of the 
MSM5205 voice synthesis LSI. Mainly im- 
proved points are improvement for the preci- 
sion of an internal DA converter, a built-in 
low-pass filter, and expansion on the sam- 
pling frequency. The MSM6585 does not in- 


FEATURES 


4-bit ADPCM system 
Built-in 12-bit DA converter 
Built-in LPF (-40dB/ oct) 
Sampling frequencies: 


4k/8k/16k/32kHz 


clude a control circuit to drive an external 
memory similar to the MSM5205. Therefore, 
the MSM6585 can be connected with not only 
semiconductor memories, but other memory 
media (CD-ROM, etc.) by the control of CPU. 


e Original oscillation frequency 
(ceramic oscillator): 640kHz 
e Package: 18-pin DIP (DIP 18-P-300) 
e Voice data synthesis : 
Support by voice analysis 
editing tool AR76-202 


DEFFERENCES BETWEEN MSM6585 AND MSM5205 


MSM6585 MSM5205 
e Original oscillation frequency: 640kHz 348kHz 
e Sampling frequency: 4k/8k/16k/32kHz 4K/6K/8kHz 
¢ ADPCM bit length: 4-bit 3-bit/4-bit 
e DA Converter: 12-bit 10-bit 
e Low pass filter: Included (-40dB/oct) Not included 
e Overflow preventing circuit: Included Not included 
e Power supply voltage: 4.5~5.5V 3.0 ~ 6.0V 
e Operating current consumption: 10mA 4mA 
e Operating temperature: | -40 ~ +85°C -30 ~+70°C 


D3 to DO input timing 


Oe ee ae eae oe dee ea 


D3~D0 
input timing f J 


ADPCM Data 


' 


to op tl ty ryt 


' 
i) 
' 
‘ 
' 
’ 
' 
’ ‘ 


‘ ‘ 
‘ ' 
t ’ 
' ' 
' 1 
' ‘ 
, ' 
0 1 


AQ 
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PIN CONFIGURATION 


(Top View) 18 Lead plastic DIP 


VDD S1 
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BLOCK DIAGRAM 


ADPCM 
Synthesizer 


Sl 


© DAO 


“y2eitpac 


Timing Controller TEST CIRCUIT 
Py ey Pha 


S91 $2 RESET VCK 1 #72 #%13 = «14 
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ELECTRIC CHARACTERISTICS 


Absolute Maximum Ratings 
| (GND = OV) 


Parameter Unit 
Power supply voltage VDD a is 7) V 
Input voltage Vin -0.3 - VDD +0.3 Vv 
Storage temperature Tstg i - ee —55~ +150 °C 


Operating Conditions 


(GND = OV) 
Unit 


| 
© 
+ 
co 
an 
<= 


Parameter 
Power supply voltage 2 are $4.5 ~ +5.5 
Operating temperture ae a rr ras Z °C 
Original oscillation pos | | pom 
fosc oscillator connection 640 KHz 
frequency 
DC Chracteristics 
(VDD= 4.5 ~ 5.5V, GND = OV, Ta = -40 ~ +85°C) 
Parameter___| Symbol | Conditions _—|_ Min. | Typ. | Max. | Unit 
"H input voltage Ve | =f osxvon | — | vost] 
'L' input voltage pow fet | = Joe] v 
input curent S182 00-05 TNT Tag p=] - ih 
RESET: Vit = OV 
DA output reatve error | [Vowel | Nowad | ~— | — | ao | mv 
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AC Characteristics 


Prameter_ | Symbol | Conditions| _ Min. | Typ. | Max. | Unit 


Original oscillation 
fauty % 
duty cycle 


RESET input pulse width fsa = 4KHZ ~~ tyox = 250hs ia 











Data setup time ao ae ie. |} — | 3 |e 
Data hold time t-te. = 31.25 re 





When the MSM5205 and data are commonly used, note that the D3 to D0 selection timings of 
the MSM6585 and MSM5205 are different. (Refer to DEFFERENCES BETWEEN MSM6585 — 
AND MSM5205.) 


TIMING CHART 


RESET (1) 


| twrst) | 


Ay 
D3~D0 ' XappomX ADPCM? » 
“Sy| 1 


IC internal D3 ~ DO 
selection timings Wck/8 


AOUT, DAQ(Q), $$ $$$ DD A 
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PIN DESCRIPTION 


Pin Name 
$1, $2 


DAO 
T1, 12 


<= 
A 


RESET 


VDD 


/O 


MSM6585 


Function 
Pins to determine the sampling frequency. 
The sampling frequencies of 32k, 16k, 8k, and 4kHz can be selected by 
combinations. (See the sampling frequencies of the functional description 
on the selection of combinations.) 
Pin to test the internal circuit. Set this pin to a high level or make it open 
because it has a built-in pull-up resistor. 
Input pin for ADPCM data. 
Pin to test the internal circuit. Make this pin open. 
Ground pin 
Pin to output the analog voice from the low-pass filter. Connect a 0.01 yF 
capacitor to this pin. (See the AOUT connecting circuit of the functional 
description on the connecting circuit.) 
Pin to output the analog voice form the DA converter. 
Pins to test the internal circuit. Set these pins to a low level or make them 
Open because pull-down resistors are included. 
This pin outputs the sampling frequency Selected by the combinations of 
$1 and $2. 
The voice synthesis starts or stops by synchronizing with VCK. 
Reset pin. The voice synthesis circuit is initialized by synchronizing with 
VCK. If this pin is set to a high level, the DO to D3 data inputs are disabled 
by synchronizing with VCK. The AOUT and DAO pins output 1/2 VDD and 
become the state of no voice. 
Pin to connect an oscillator. When the external clock is used, input it 
from this pin. 
Pin to connect an oscillator. 
When the external clock is used, make this pin open. 
Power supply pin. 
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FUNCTIONAL DESCRIPTION 


1. 


54 


Sampling Frequency 


The relationship of the sampling frequencies on S1 and 82, and the cutoff frequencies are 


listed below. 
Cutoff frequency (four) 
1.6 kz 
3.2 KHZ 
6.4 kz 


S1 


L 
L 
H 


Xjpr | firm 


AOUT Connecting Circuit 


Connect a 0.01uF capacitor to the AOUT pin. The circuit diagram is as shown below. 


MSM6585 Amplifier Speaker 


AOUT : >» ) 


Even when the DAO pin is used, connect a 0.01uF capacitor to the AOUT pin. This 
capacitor is used for the improvement of a voice quality. 


Voice Output 


The MSM6585 has two voice output pins. The DAO is direct output pin from the internal 
DA converter. The AOUT is a pin to output a voice after which the DAO output passed 
a built-in LPF. 


DA Converter Output Waveform 


The output amplitude from the DA converter is max. (4095/4096) xVDD and becomes a 
stair step waveform synchronized with the sampling frequency. The DAO output 
impedance varies in the ranges from 10kQto 40kQ Therefore, determine the filter constant 
so that the resistor variation does not have influence on the cutoff frequency of the filter. 


OKI Semiconductor MSM6585 


3-2. Low-pass Filter Output 


The cutoff frequency of the low-pass filter varies in proportion to the sampling frequency. 
The following figure shows the low-pass filter characteristics in the sampling frequency 
8kHz. 


AEE TAT PETE 
Le a tt 
i qi TN EE 

NUP fy 
\ nee 


Damping factor (dB) 


: 
INET ft UL 
Heke 





100 1k 10k 


Frequency (Hz) 
4. Oscillation 


The external circuit that used a ceramic oscillator KBR-640B (640kHz) of Kyosera, 
manufacture is as shown below. 







XT XT | 


640kHz 


5D 
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TYPICAL APPLICATION DIAGRAM 
Centronics Interface Circuit (sampling frequency 8kHz) 


BUSY 
STROBE 
RESET 


640kHz 





Centronics Timing Chart 


MIN250usec 


First byte 


I 


| 125ysec | 


High nibble Low nibble 
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Example of Interface Circuit with 256Kbit EPROM 


MSM6585 


The circuit example and timing chart that used the 256K-bit EPROM are shown below. 
















Ag ~ Aro 





RESET 










en 
Sy 





START SW 


M4013 S, 


M4013 Q, 
(M6585 RESET) 


M4013 Q, 
(Lower 4-bit) 


Q, 
(Upper 4-bit) 


M4040 0, 
0 
O19 
M4040 0, 


0, 


MSM27256 
Ary Ata Aig Arg 


Sesaannal 


O19 ne B, A, L, b t MH B, A, 
usta CL 


usudors 4 
R,D,S, a oe 
EE 


CE 
0: 0,/0;-0, 0:6, 020, 


Hoy cB Mie Deb 


640kHz 


0; 0, 0; 
CL MSM4040 


ed ev 
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MSM6295 


4-CHANNEL MIXING ADPCM VOICE SYNTEHSIS LSI 





GENERAL DESCRIPTION 


The Oki MSM6295 is a 4-channel mixing 
ADPCM voice synthesis LSI which is fabri- 
cated using Oki’s low power CMOS silicon 
gate technology. 


The MSM6295 can access an external ROM, 
where speech or sound effects data is stored. 
The maximum external ROM size is 256K 


FEATURES 


Oki straight ADPCM algorithm 
Number of bits/sample: 4 
18 address lines for external ROM 
8-bit control bus for mode setting 
External memory capacity 2Mbit 
Interface with common CPU and MPU 
Clock frequency: 1 MHz to 5 MHz 
Sampling frequency: 
6.5 kHz and 8 kHz 
(@1.056 MHz clock) 
25.6 kHz and 32 kHz 
(@4.224 MHz clock) 


bytes. 


The MSM6295 has a 4-channel synthesis stage 
which allows the simultaneous playback of 
four different channels. It is used to have a 
voice with BGM (Back Ground Music) effect, 
instrumental sound, echo etc. 


e¢ Number of words: 127 maximum 

e Vocalization time: 60 sec maximum 
(@8 kHz, straight) 

e Built-in DA converter: 12-bit 

e DA output format: A-class 

e Voice level attenuation: 0dB ~—24dB 

on each channel (9 steps) 
-3dB/step 

e Low power CMOS process 

e 5V single power supply 

e 44-pin plastic QFP (QFP44-P-910-V1K) 
(QFP44-P-910-K) 

e 42-pin plastic DIP (DIP42-P-600) 


Ra 
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BLOCK DIAGRAM 


4-Channel 
Start Address 
Register 


4-Channel 
Stop Address 


PIN CONFIGURATION 


(Top View) 44 Lead Plastic QFP 
xc << 


4-Channel 
Word 

Specifying 

Register 


Address 18 B 
ounter 
18 


Address 
Compare 


O O 
VDD VSS 





- S&S 
<x< «ct < 
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-Channel 

Voice D/A” 
‘Synthesis Converter 

Circuit 


Register 
eae 
O I 


SS XT XT 


OKI Semiconductor MSM6295 


(Top View) 42 Lead Plastic DIP 
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ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings 


Parameter 


Power supply voltage 
Input voltage 
Storage temperature 


¢ Recommended Operating Conditions 


Parameter 


Power supply voltage 
Operating temperature 
Oscillation frequency 


DC Characteristics 


Parameter 


“L" input current 

"H" input current 

"L" input voltage 

“H" input voltage 

“L" output voltage 

"H® output voltage 
Output leakage current 
Operating current 

DA output relative error 
DA output impedance 
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ee 
V 
°C 


(VDD = 4.5~5.5V, VSS = OV, Ta = —40 ~ +85°C) 


ass 0 — 
et 


[= fol" 
= 0.8 V 


| Vin 
[vo [tee soma oa 


Symbol Unit 





[too [tose Somes — [8 | 10 | ma 
Fost | Notes | — | — | 20 | mw 
Poor | — | —| | —|m 
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e AC Characteristics 


Parameter 
Clock cycle 
Clock duty cycle 
RESET pulse width 


RESET fall to CS fall 

CS fall to WR fall 

WR raise to CS raise 

Data set up time of lo-l7 in respect to WR raise 
Data hold time of !o-I7 in respect to WR raise 
RD fall to stable output of lo-13 

RD raise to flow status output of Io-l3 

CS fall to RD fall 

RD raise to CS raise 

Address stable (Ao-A17) to data input of Do-D7 


MSM6295 


(VDD = 4.5~5.5V, VSS = OV, Ta = -40 ~ +85°C) 


tcyc 
fouty 
tREL 
test 
tWRL 
tRDOL 


= 
D 
oO 


tcwL 
tcWH 


—- 
*N 


- 
= 


trIzo 
trI0z 
tcRL 
tcRH 


tap 


200 


100 
290 
200 
300 
290 


nn 


So 


© 


or 
© 


—_ 
< 
Oo 


120° 
0 


— 
RO 


5 etcyc+90 


Unit 
ns 
% 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


AR 
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¢ Timing Chart 










lo~l7 (1, 1/0) 


RD (I) 


lo~l3 (1/0) 


Ao~A17 (0) 


tad 
Do~D7 (I) 7 


64 


OKI Semiconductor MSM6295 


PIN DESCRIPTION 


Pin Name /PinNo.| VO Function 
0 37 1/0 


Instruction bus and condition outputs 





These pins are inputs for phrase specification. Maximum number 





lo of phrases is 127. lo~l3 pins are also outputs of the operating 

Ig state, busy state, for channels 1~4 and are further used to select the 
14 channel attenuation rate. 

Is 

le 

7 

WR Write enable input 


Data is written on the data bus of lo~l7. The data is written when WR 
goes low. 

Read enable input 

The output busy state of channels 1~4 on the data bus of lo~l3. Can 
be read using this input. A high level indicates busy. 


Cs Chip select input 
Input "L" level either when WR signal is input or when RD signal is 
input. 

RESET Reset input 


Reset condition is available by inputting "L" level. 
All functions are suspended during reset. 


a 
oO 


Ao 18 Address outputs 

t t These pins are to address the external ROM in which voice data 

A17 35 is stored. 

Do 9 Voice data inputs 

r z 

D7 16 

SS 7 Sampling frequency select input 
When oscillation frequency is 1.056 MHz or 4.224 MHz, the following 
choices are available by inputting "H" level or "L" level to SS. 

SS = "H' SS ="L' 

Oscillation frequency 1.056 MHz 8 kHz 6.5 kHz 
Oscillation frequency 4.224 MHz 39 kHz 25.6 kHz 

DAO 36 Voice synthesis output 

ae Voice synthesized analog signal is output from this pin. 

XT | 5 | 1 | Crystal oscillator pin 

XT fe Or. | Crystal oscillator pin 

VDD | 17 | = | Power supply pin 

VSS Fo 4 | = | Ground 
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FUNCTION EXPLANATION 


1. Phrase Selection 


Phrases are specified and read into the 2 
byte data which consists of I,~I, data bus. 











1st Byte 


2nd Byte 


As shown in the above chart, L of the first 1 
data byte is always 1.1, ~I, of the first 1 data 
byte specifies the phrase. Phrase selection 
data has a selection of 127 phrases which 
corresponds to 0000001~1111111. The 


Phrase selection data 


Channel specification : Reduction specification 


OKI Semiconductor 


The phrase selection data is latched when 


WR goes high while CS is low (L). 


The format of the phrase specification input 
is as follows. 


phrase selection data is used for to A,~A, 
address outputs, and they specify both start 
and stop address which are stored in the 
external ROM. 


Relation between Phrase Selection Data and ROM Address 
















selection 


External ROM 
address 


Selection 
Not valid 
Phrase 1 
Phrase 2 
Phrase 3 


Phrase 127 


* Phrases cannot be specified with all inputs = "0" 
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The second byte of data specifies the synthe- 
sis operation channel as well as specific 
channel reduction of the synthesized play- 
back. The channel selection formatis shown 
below. 


MSM6295 


It is not possible to specify multiple chan- 
nels at the same time. For example, it is not 
possible to specify channel 1 and channel 3 
simultaneously. 


Channel Specification 


Channel 
1 


& | ©W] NM 


A — 


REDUCTION SELECTION 


All 0’s is considered as 0 dB of the analyzed 
sound itself. The reduction is made through 


Oo} Oo] & 


9 levels from about 0 dB to - 24 dB with the 
steps of about - 3 dB. Reduction format is 
shown below. 


Reduction Specification 


Attenuation level 

0 dB 

-3.2 dB 

~6.0 dB 

—9.2 dB 

—12.0 dB 
-14.5 dB 
~-18.0 dB 
-20.5 dB 
-24.0 dB 


© 


A7 
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2. Voice Synthesis Channel Suspension 


Voice synthesis operation of any channel 
can be suspended. Channel suspension is 
controlled by bits I,~1, of data bytesI,~L. To 
suspend a channel, make L=0, while I,~I, 
represent the channels which should be sus- 


Suspended channel i 


7 6 
{ 0 0 
2 0 0 
3 0 0 
4 0 { 


3. Data ROM 

1) ADDRESS DATA 

This specifies start and stop address of 
ADPCM speech data. One phrase start and 
end address consists of 8 bytes. The first 3 


Address 0 
1 


nN EO oO Se WD PP 


Startaddresses (SA ~SA,)andstop addresses 
(EA, ~EA,) are stored according to the chart 


D 
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pended. 


Channel suspension occurs even if multiple 
channels are selected. For example, if I,~I, 
are all 1 and L=0, then channels 1~4 are 
suspended simultaneously. 


4 3 2 1 0 
0 1 X X X 
1 0 X X X 
0 0 X X X 
0 0 X X X 


bytes show start address while the last 3 


_. bytes show stop address. The other 2 bytes 


are empty. 
By selecting the first address in which the 


start address is stored, the selected speech 
data is played back. 


shown below. 


OKI Semiconductor | MSM6295 


2) ADPCM SPEECH DATA ended with the lower rank bit. So, always 
store an even number of samples. 

ADPCM speech data consists of (2) 4-bit 

samples. So, 1 byte stores 2 samples. Data Speech data is produced by Speech Devel- 

arrangement proceeds from higher rank bits opment Tool AR76-202. 

(D,~D,) to lower rank bits (D,~D,). The 

storage of speech data should always be 


D7 Dg 


Ds D4 
Start Address SIGN MSB~ 2SB LSB SIGN MSB 2SB LSB 


End Address T Final Data 


D3 Do Dy Do 





3) DATA ROM STRUCTURE The following chart shows the memory map 
of the source data ROM. 
00000h 
Empty 
00008h 
Address data 

00000h 00010h 

Addtress / 

data | 

section OO3FFh 


(maximum address data) 


ADPCM | ADPCM 
ADPCM speech data data data 


section 





SFFFFh 


SFFFFh 
(maximum ROM) 


When the maximum 127 phrases are se- When 1 phrase is selected, address data is 
lected in address data section, the data is written from ROM address 00008h to 
written up to ROM address 003FFh. OO00Fh, and the rest is used as the ADPCM 


data section. 
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FUNCTIONAL DESCRIPTION 


1. Phrase Selection Input to "H", while CS remains "L". 
Voice synthesis operation does not start till - 


This procedure is to input phrase selection 
the second byte is fully latched. 


data onto the data businputsI,~L. The data 
is latched internally when WR rises from "L" 





2 500ns 


- 1 byte data 2 byte data 


oe | a 


specification) 


Approx. 227 <o 
No sound 
DAO (0) 
1/2 VDD 





Note: Phrase selection is from channel 1 to channel 4 continuously. 
*1 An interval of 75 Tcyc (max.) is needed between phrases. 
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i = f_— éeh a 
\ / \ /*2 \ / \ / 


Approx. 71 «<o 
65 $a 


(I) 


1 byte data 2 byte data 1bytedata 2 bytedata 





Note: *2 Oscillation frequency = 1.056 MHz SS ='L" 


Voice synthesis playback can be started The second byte of the phrase selection data 
from any channel, 1 to 4. The arrangement contains the phrase attenuation data in bits 
of each channel can be in any order. DO - D3. Synthesized data is attenuated in 


—3 dB steps from 0 dB to —24 dB. 
2. Attenuation of Synthesized Speech 


When attenuation rate is 0 dB 


MAX. VDD p-p 
1/2 VDD | 


When attenuation rate is -24 dB 


MAX. 1/16 VDD p-p 
1/2 VDD 
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3. | Speech Synthesis Channel Suspension 


This is accomplished by writting synthesis 
channel suspension data onto data bus in- 


puts I.~L. The data is latched internally 


when WR goes from "L" to "H" while CS 


OKI Semiconductor 


remains active (L). Since synthesis suspen- 
sion data is 1 byte data, synthesis operation 
is suspended right after the rising edge of 
WR. Multiple channels can be specified, 
making it possible to suspend channels 1~4 
simultaneously. 


* 


Approx. 156 ps 


Voice synthesis suspension data 





Note: ~* Oscillation frequency = 1.056 MHz SS = "L" 


4. Reading the Busy Status 


WhileCS is "L" and RD is "L", each operation 


CS (I) 


RD (I) 


lo~l3 (1/0) 
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No Sound - 


1/2 VDD 


state, the busy state of channels 1~4 is out- 
put on [,~I,. "H" is output during synthe- 
sized playback. 


Busy output of each channel 
"H" or "L" level. 
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5. Start and Stop of 1 Channel 


———] Sample—» ! 
Sample rate 
——_—_—_————— No voice ——————___» 


Voie SAYA Yn 


WR (I) 
Morethan | 


1 sample rate’ —— 48 xn clock number—s 


Busy(internally) 
15xn 
'~ clock number 


1 sample rate: 33 xnclocknumber SS=H:n=4/SS=L:n=5 





Start and Stop of Signal Channel 


When a single channel (either of channels 1- 
4) starts again after it has stopped, the first 
write for start must be input with a delay of 
more than one sample rate from the stop 
write as shown in the figure above. When 
stop is entered, voice playback stops all the 


we—— | Sample ——» 
Sample rate 3 


—— max 2 sample rate + 15 n clock number —-> 


Voice 


Stop 
WR (I) 


; More than | 
1 sample rate: 


Busy(internally) 


Clock number 


clock number 


next sample and BUSY becomes "L". 
When start is entered again, voice is output 
after 48 xn clock from the second byte write. 


BUSY becomes "H" after 15 x n clock inter- 
nally. 


| 
| 
| 
! 


| 
t 
| 
I 
{ 
' 


4 
The voice of start channel begins from here. 


15xNn 


48 xn 


' 
t 
' 
I 
t 
t 
\ 
I 





Start and Stop in Plural Channels 


When channels are operating, the first byte 
write for start must be input with a delay of 
more than one sample rate from stop write. 


The channel where stop was input, stops at 
every sample. 


Voice off the channel where stop was again 


input is output after a maximum 2 samples 
= 15 x n clocks from the preceding sample 
point. 


BUSY becomes "H" during the 48 x n clock 
time. 


73 


MSM6295 | | OKI Semiconductor 


6. Application Circuit 


DECODER 


SS VDD Ai7 
Ai6 


Ao~At5 
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MSM6375/4/3/2-XXX 





1M-bit/512K-bit/256K-bit/128K-bit MASK ROM SPEECH SYNTHESIZER 





GENERAL DESCRIPTION 


The MSM6375 series is an ADPCM speech 
synthesis LSI utilizing a CMOS speech pro- 
cessor circuit in conjunction with a built-in 
MASK ROM for speech data storage. Since it 
has a built-in 12-bit DA converter and low 
pass filter, speech output can easily be ac- 
complished by connecting an external power 
amplifier and speaker. Two sounds can be 
synthesized and reproduced simultaneously 


FEATURES 


Device 


MSM6375-XXX 
MSM6374-XXX 
MSM6373-XXX 
MSM6372-XXX 


| fs=4.0kHz | 


making applications with BGM (Background 
Music) and voice with echo possible. Addi- 
tionally 8 beep tones are available at four 
selectable durations for use as prompts into a 
message. 


The MSM6376 is an evaluation LSI for the 
MSM637X series. 


Speech period 


fs=8.0kHz 
32 Sec 
16 sec 
8 Sec 
4 sec 


(Note) fs=Sampling frequency 


Single-chip CMOS 

ROM Custom 

4-bit ADPCM system 

Echo or 2-channel mixing functions 
Maximum number of words: 111-word 


fosc feut 
40s 
o 
200 
a 
me = [eso 
ee 
[160 
a [a 
[0 


Beep 

Tone 

1kHz 
ee 

2kHz 5.9V , 

2kHz 

a z 

a 5.5V 5.9V 

AkHz 
oe 


Built-in 12-bit DA converter 

Built-in LPF 

Standby function 

Oscillation: RC or crystal 

Packages: 18-pin DIP (DIP 18-P-300) 
24-pin SOP 
(SOP 24-P-430-VK)Chip 


DAC 
Voltage 


Sac 
2./V 


4.5V 2.4V 
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PIN CONFIGURATION (Top View) 


18 Lead Plastic DIP 


Osc3/CS 
OSC2 
OSCc1 
VOD 


24 Lead Plastic SOP 





Note: Applicable to the MSM6375XXXGS-VK, MSM6374XXXGS-VK, MSM6373XXXGS-VK, MSM6372XXXGS-VK. 
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MSM6375/MSM6374/MSM6373/MSM6372 BLOCK DIAGRAM 


MSM6375: 17 
MSM6374: 16 ROM 


MeOsc3: 15 | MSM6375: 217 x 8-bit 


MSM6374: 216 x 8-bit 
MSM6373: 215 x 8-bit 
MSM6372: 214 x 8-bit 


(Adress ROM 4096-Dit) 


ulti plexer 


ro 


MSM6375: 17 
6 
5 
4 


ADPCM 
Synthesizer 


MSM6375: 17 stage Multi Plexer 
MSM6374: 16 stage Multi Plexer 
MSM6373: 15 stage Multi Plexer 
MSM6372: 14 stage Multi Plexer 


MSM6372: 1 


MSM6375: 17 stage Address Count 
MSM6374: 16 stage Address Count 


MSM6373: 15 stage Address Count 
MSM6372: 14 stage Address Count 


OSC 
0SC2 
OSc3/eS 
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ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings 
(GND=0V) 


Parameter Symbol Unit 


Supply voltage VDD Ta= 25°C —0.3 ~ +7.0 Vv 
Input voltage VIN -0.3 ~ VDD + 0.3 V 


Storage temperature Tstg —55 ~ +150 °C 


e Operating Ranges 


—_- 


GND=0V) 


Parameter | Unit 


2.4~ 45.5 
Supply voltage VDD eae : 
40kKHZ <fosc $ 140KHZ| +4.9 ~ +9.5 V 
LPF output 
fose $ 80kHz +2./ ~ +5.5 


Master oscillation frequency (Note 1 fosct LPF output 40 ~ 140 kHz 


) 
Master oscillation frequency (Note 1) DAC output 40~256 | kHz 


Note 1: The precision of the oscllation frequency with the optional RC oscillator depends heavily on the precision 
of external C and R. 


e DC Characteristics 


(VDD=5.0V, GND=0V, Ta=—40~+85°C) 


|__ Conditions | Min. | Typ. | Max. Unit 


Parameter 


"H" input voltage Vin pe 42 oe V 
"L" output voltage 0.4 V 


"H" input current | Vin = VDD | | 
“L input current i 0 


Operating current consumption 


Standby current consumption lps pe 


Te 
5 |>/5 


o 
oO 
=> 
S 
—ah, 
=| 
Oo 


Oo —b | ob — 
on Co} oS So 
= 
> 


Relative precision of DA mV 
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e DC Characteristics (VDD = 3.1V, Vss= OV, Ta = 25°C) 
= SS= = 


pel Unit 
ee 
alec es 
Operating current consumption 


Standby current consumption Pe 
Relative precision of DA output | ae 


DA output impedance Rpao 


LPF load impedance Raout =e 


Parameter 
"H" input voltage 
"L" input voltage 
"H" output voltage 
"L" output voltage 
"H" input current 
"L" input current 


=o < 


ee 
bese 
ol 
ae 
as 
ae) 
C7 
ue 


ani|— NO NO 
oo o. ~N o> 
aw | Ro 2.!|C So 
on} © zs en 
xc 
> 
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e AC Characteristics (VDD = 5V, Ta = -40 ~ 85°C, fosc = 64 kHz) 


Parameter |Symbol| Conditions —_| Min. | Typ. | Max. Unit 

Master oscillation duty cycle | fy | — | 40 | 50 | 60 | % 

RESET input puse width Pwen | ~i| w f - | - tas 

ST input pulse width (Note 3) | wen | — | 035] - | 350] ps 
0.3 


Po nput puse wit Twas [= fos | - Ps 
ST-ST pulse interval tss fl 8 | = | US 
ZCH setup ie Cie [as = 
BE hol tine Cte [= fos = = 
Data set tie el ere oe 
Pata hod tim ae 
CS setup time (Note 1) Pale ee) ee ee Us 
CS hold time (Note 1) tc | = — | to] - | - | ps 
To ce 
Selectable sampling frequency | feo | fos10 | = «| 64 | - | He 
co [tet ao 
BUSY output time (1) (Note 5) | tes | — | - | - | 10 | os 
BUSY output time (2) (Note 2) | ten | Atfs=8kHz | 350 | 375 | 400 | ps 
BUSY output time (3) (Notes 2 and 6) ter tees EE: 64 | ms 
frequency=64 kHz 
BUSY output time (4) (Note 3) | tea | Atfse8kHz | -350 | 375 | 400 | US 
NAR output time (1) (Note 5) | tw | EL =f 10 fps 
NAR output time (2) Mee ee 0a 
NAR output time (3) (Note 4) | twa | Atfse8kHz || 350 | 375 | 400 | us 
NAR output time (4) (Note 4) | twas | Atfs=8 kHz =| 350 | 375 | 400 | ps 
NAR output time (5) (Note 4) 350 | - | 550 | ps 
eng : At master 
D/A converter transition time toar, tpaF 64 ms 
fone unonare | | | 
LPF stabilizing time (Note 5) a 
! frequency=64 kHz 
Standby transition time At master 
(at end of speech output). on frequency=64 kHz om 
rian [| atte [||| 
frequency=64 kHz 
ST input wait time a ee ee 


Note 1: When crystal oscillation is selected as an option. 

Note 2: When BUSY is selected as an option. The duration is proportional to fs. 

Note 3: When the CPU interface is selected as an option, the MAX value is proportional to fs. The MAX value when 
playing one word (using the SW interface) is equal to the speech cycle time. | 

Note 4: ane a is selected as an option. The duration is proportional to fs. (When fs is high, the cycle is 
shortened. 

Note 5: Applicable at the start of oscillation. 

Note 6: When playback occurs during the standby transition period (tpar). 
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e AC Characteristics (VDD = 5V, Ta = -40 ~ 85°C, fosc: = 40 ~ 140 kHz, fosc2 = 40 ~ 256 kHz) 


Parameter Symbol | Conditions | Min.| Typ. | Max. | Unit 
Master oscillation duty cycle | fauy | — | 40 | 50 | 60 | % 
RESET input pulse width wan | — | 1 - | - | os 


ST input pulse width (Note 2) two | — 4035] - | a | os 
2CH input pulse width won) | —  [035; - | - | gs 
ST-ST pulse interval | tes | —  [oss| - | - | os 
Data hold time two | 10 | of le | US 
CS setup time (Note 1) tes f = ~~ ff tof = | | UNS 
CS hod time (Note 1) pec ee a MO ee Ser is 
oe. 
Selectable sampling frequency fsa ease er eS kHz 
ie [tt |= 
BUSY output time (1) (Note 3) | tes | — | - | - | 10 | os 
BUSY output ime (2) jtw | of a | ob fe | os 
BUSY output time (3) (Notes 4) ter ae aa es ee eae eT ms 
BUSY output time (4) tm | — [al ob |e | os 
NAR output time (1) (Note 3) eel oe er ee 
NAR ouput Tw f= 00 
NAR output time (3) ta | — | al ob | c | os 
NAR output time (4) jtwe | oo fp a | be | os 
NAR ouput ee ae 
D/A converter transition time (Note 3) ftoartoar]  — | e4] e@ | esd | ms 
LPF stabilizing time Pot | o— | fF 4 | ms 
Standby transition time pw | = feat} oo jal eke 
(at end of speech output) 
ST-2CH pulse interval [tem | oo th |= | - i 
ST input wait time ie a) as 














_ 8 (kHz) Z 8 (KHz) _ 8 (kHz) : 8 (KHz) 
a= 350 x fs (KHz) b= 375 x fs (KHZ) C = 400 x fs (KHZ) d = 550 x fs (KHZ) 

; 64 (kHz), 64 (kHz) 64 (kHz) | 64 (kHz) 
a fosc (KHz) fae fosc (KHZ) a fosc (KHz) a fosc (kHz) 


Note 1: When crystal oscillation is selected as an option. 

Note 2: When the CPU interface is selected as an option, the MIN value when playing one word (using the SW 
interface) is 0.35yS and the MAX value is equal to the speech cycle time. 

Note 3: Applicable at the start of oscillation. 

Note 4: When playback occurs during the standby transition period (tpar). 
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TIMING DIAGRAMS 


1. At power-on — 





2. At LSI startup and in standby state 


CSS. 
tcs — tse | 7 
, | 


tow I ea two 


tw (ST) 


Standby state—»i—»' — Standby state 
Standby | Standby 
transition transition 


st word nd word rd word 
address address address 


{ t 
i 
| . 1 
| \ 
; 3rd word! 

play | 


I 
{ 
J 
! 
| 
| 
| 
| 


2nd word | 
; play 
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4, Operation in Channel 2 Only (CPU input interface) 


2nd word address 





5. Operation in Address Designation with No Sound 
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6. Timing Diagram of Echo Playback in Channel 1 
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1st word 2nd word 


' 
' 
t 
| 
' 
' 
t 
' 


1 tsach fitsecH 
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Dummy code 


16~10 (I) K K X 3rd wor 
oe tf tw2cH 


{st word play 2nd word play 3rd word play 


ae 


1st word play 


aoe 


2nd word play 


ey nf STE WOTE PHY 


Input of the 2CH pulse without low- 


ering ST starts echo playback. Echo 


playback is canceled unless play is 
continuous. 


During echo playback, the waveform 
is a combination of the playback of 
channel 1 by the ST pulse and a-6 DB 
playback of channel 2 by the 2CH 
pulse. | 





In continuous play, the echois applied 
to the next word (continuous play 
means playback of another word dur- 
ing a single word vocalization.) 


Input an unused code as a dummy 
code from the user selectable code at 
the end of echo playback. Without 
this input, the LSI may enter the 
standby mode without waiting for the 
3 seconds after the end of playback 
when the standby option is selected. 
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7. Timing Diagram of Simultaneous Playback in Channel 1 and Channel 2 


l6~10 (I) 1st word Ath word 5th word dummy code 


tsacH 


t 4 — 
Je il UU 
NAR (0) ee 


art of channel 2 setting 


SY (0) | | 


——— > 
ae 
| 1st word play 3rd word play 4th word play 


AOUT (0) ° 


Play of 2nd word Play of 2nd word _—Play of 2nd word Play of 2nd word End of channel 2 
by ~6 dB by -6 dB by -6 dB 


y by -6 dB | 
Play of 5th word 
by -12 dB 





1. Channel 2 starts playing when the ST 3. Please input an unused code as a 
pulseisinputand2CH="L". Thesound dummy code from the user selectable 
volume can be changed by thenumber codes at the end of playback of chan- 
of the ST pulses using the table below. nel 2. Without this input, the LSI may 

enter the standby mode without wait- 

2. Channel 2 plays a pre-set word each ing for the 3 seconds after the end of 
time the 2CH pulse is input with the play when the standby option is se- 
same sound volume until the LSI goes lected. | 
to the standby state or until channel 2 
is reset. 

Number of ST pulses Attenuation 
1 No attenuation 
2 —6dB attenuation 


3 ~—12dB attenuation 
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PIN FUNCTIONS. 


Pin name 
10~16 


NO 
aL 


AOQUT 


BUSY/NAR 
(Next Address 
Request) 


RESET 


GND 
VDD 
OSC1 


86 


nput/output 
Input 


Input 


Output 


Output 


Input 


Function 
The user designation word corresponding to the vocalized sound is 
selected and input to this pin. The code when the ST pulse is at the "L" 
level is input and latched at the rising edge of the ST pulse. 


This pin is used for echo reproduction or simultaneous reproduction 
of two audible signals. When only the 2CH pulse is input in 1-channel 
operation, echo reproduction occurs. The echo delay time can be 
changed by changing the 2CH pulse input timing. 

Inputting the ST pulse when 2CH=L causes simultaneous reproduction 
in 2-channel. 

Connect a capacitor of about 1pF to this pin when the LPF output is 
selected as an option. 

Capacitor connection to this terminal improves the SN ratio of the LPF. 


~ Leave this pin open when the LPF output is not selected. 


This is the analog voice output pin. 

Output of the DA converter or output through the LPF can be selected 
as an option. 

Output of the BUSY signal or NAR signal can be selected as an option. 
if BUSY is selected, the level of this pin is "L" while speech synthesis is 
carried out in the LSI. If NAR is selected, the ST input for channel 1 is 
valid when this pin is at the H level. 

The LSI is set to the standby state when the input to this pin is at the 
"L" level. In this state, the oscillation stops and the AOUT is set to the 
GND level for initialization. 

This LSI! has a built-in power on reset circuit. For normal functioning 
of power on reset, the power supply shall rise within 1ms. If 1ms rise 
time is unsuitable, apply the RESET pulse at the time of power on. 
Ground terminal 

Power supply terminal 

This pin becomes the crystal oscillator connecting pin when crystal 
oscillation is selected, and becomes the CR connecting pin when CR 
oscillation is selected. 
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Pin name 
OSC2 


OSC3/CS 


input/output 
Output 


Input/Output 
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Function 
This pin becomes the crystal oscillator connecting pin when crystal 
oscillation is selected, and becomes the RC connecting pin when RC 
selected. 
This pin becomes the RC connecting pin when RC oscillation is selected. 
If crystal oscillation is selected, it becomes the CS pin to enable ST 
input when the CS is "L". 
If the CS is unnecessary, fix CS at the "L" level. 
When the ST is "L’, the signals at Io to Ig are input to the LS! and 
latched at the rising edge of the ST. 
The address input for channel 1 is valid when NAR is “H". For 
reproduction in channel 2, the sound volume for channel 2 can be 
varied by the number of ST pulses when the 2CH is "L'. 
lf the SW input interface is selected, repeated synthesis occurs when 
the ST is fixed at the "L" level. 
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FUNCTION DESCRIPTION 
1. Voice Code Selection | 


User selectable words (phrases) are maxi- 


OKI semiconductor 


mum 111-word/phrases. The setting of 10~16 
is as follows: 


Table 1 List of User Selected Words 


10~I6 
0000000 
0000001 
1101111 
1110000 
, 
1110111 
1111000 


2 


1111111 


2. | Non-Usable Range of Built-in ROM 


The last two bytes of the built-in ROM are in 


Code explanation 
STOP code 


User selectable codes (111-word) 
BEEP codes 


Test codes (do not use) 


the non-usable range. Do not use these 
bytes when analyzing speech. 


Built-in ROM Configuration and Non-usable Area 


ROM configuration 


Speech data control area 


Speech data area 


Non-usable area 


3. CPU Interface and SW Input Interface 





Address list for each area per devices 







Device 


MSM6373 00220 ~ O7FFD 
MSM6374 | 00220 ~ OFFFD 


MSM6375 00220 ~ 1FFFD 























Speech data area Non-usable area 
MSM6372 00220 ~ O3FFD O3FFE, O3FFF 


O7FFE, O7FFF 
OFFFE, OFFFF 
TFFFE, 1FFFF 





ously. Please note that when the ST pulse is 


Select either the CPU interface or the SW 
input interface as an option for the input 
interface. 


3-1 CPU Interface 


If the CPU interface is selected, the ST pulse 
becomes valid when the NAR pin is "H". 
User selected words are then fetched inter- 
nally and vocalized. This interface is effec- 
tive for playback of several words continu- 
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kept at the "L" level for longer than 800 Ls, 
one word is played twice (at 8 kHz sam- 
pling). 


When the ST pulse width is between 350 ps 
and 800 is, a single word is played once or 
twice. However, when theST pulse is input 
from the standby state, a single word is 
played only once if within 80 us. 


When aST pulse width of longer than 350 us 
(master frequency is 64 kHz) is input and the 


OKI Semiconductor 
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16~10 (I) 1st word 2nd word 





Figure 2 Timing of CPU Interface (800 ps < ST) 


BUSY option has been selected, make sure 
the ST pulse is within 800 is after the rise of 
BUSY pin. 





3-2 SW Input Interface 


If the SW input interface is selected, the 
specified word is played repeatedly when 
ST is "L" at the end of play of the specified 
word and is finished when it is "H". 


For example, when this LSI is operated us- 
ing a push switch, the same word is played 


repeatedly as long as the switch is pressed 
and when the switch is released, playback 
stops when the currently playing word is 
finished. 


When playing different words continuously, 
change the code of I,~I, and maintain ST at 
the "L" level before the playback is com- 
pleted. 


However, note that the playing is inter- 


rupted if the input level of I.~I, becomes "L" 
instantly when switching the address. 
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a st word played ee 





Figure 3 Timing of SW Input Interface (playing one word) 


AOUT (0) i ne ene 


1st word played —+.— 1st word played 





played 


Figure 4 Timing of SW Input Interface (repeated play) 


In SW input interface, playback of the 1st 
and 2nd channels simultaneously is not pos- 
sible. Neither 2-channel mixing nor echo 
playback is possible in this interface. 


4, BEEP Tone Generation 


Since this LSI has an on-chip circuit to gen- 
erate BEEP tones, the BEEP tones are selected 
using I,~I,. Depending on the word code, 
the frequency and duration can be changed. 
The amplitude is approximately 1/4 VDD. 
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The NAR/BUSY pin outputs a "L" level 
during BEEP tone play regardless of either 
NAR or /BUSY is selected as the option. 
Figure 5 shows such timing. | 


Neither the STOP code (explained later) nor 
2-channel playback is valid during the play- 
back of BEEP tone. The following table 
shows the relationship between the BEEP 
tones and addresses when the oscillation 
frequency is 64 kHz. 
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Table 2 Relationship between BEEP Tones and Addresses 


6 BEEP tone Generating duration 
frequency (sec) 


Foro | 0.064 
Osta - 0.125 
At) 0.250 
‘lest 0.500 
fo} 0 | 0.064 
Roos) PY 0.125 
0. 0.250 
0.500 


When the code for a BEEP tone is input after the completion of play. The reverse 
while playing either the 1st channel or the case also holds true. 
2nd channel, the BEEP tone is generated 


16~10 (1) User selected word code X BEEP tone code 





Figure 5 Timing at BEEP Tone Generation 
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5. Stop Code 


Speech playing is finished when theST pulse 
is input by setting 16~10 to "0000000" during 
play. The DA converter becomes 1/2 VDD. 


The input method of the ST pulse is subject 
to the AC characteristics when the NAR 
output is "H". When the NAR output is at 
the "L" level, the STOP code is valid by 
setting the ST pulse to the "L" level longer 


OKI Semiconductor 


than 1 msec (f,,.=64 kHz) or by the timing 
shown in Figure 6. 


The STOP code is not valid during the gen- 
eration of BEEP tone. When the STOP code 
is input, only playback is stopped while the 
oscillation and the analog circuitry are still 
operating. 


When the RESET pulse is input, all opera- 
tions are halted. 


16~I0 (I) "0000000" User select code 


more than tnNac 
imS — 


m 





Figure 6 Example of STOP Code Input Timing 


6. Sampling Frequencies 


Sampling frequencies can be specified for 
each word in the speech data of the built-in 
ROM. When the 1st and the 2nd channels 
are simultaneously played back, the sam- 
pling frequency of the 1st channel has prior- 
ity. 


Three types of sampling frequencies can be 
selected during speech data analysis. The 
relationship between the master frequency, 
fcr and the sampling frequency, f, is as 
follows: 


Selection 1 fa Beal 8 
Selection 2 “fos oy 10 
Selection 3 /16 


=f osc 


7. Echo Paden and Channel 2 Play- 
back 


By using the 2CH input, echo or 2-channel 
playback is possible. Because both echo and 
2-channel playback use the 2CH pin, switch 
between modes by returning the LSI to the 
standby state. 
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This function is not available in the SW 
input interface or during generation of BEEP 
tones. 


7-1 Echo Playback 


Echo playback is performed by combining a 
speech waveform of the Ist channel with a 
delayed speech waveform with -6 dB at- 
tenuation (half the amplitude of the channel 
1 speech waveform). 


The echo delay timeis the time until the2CH 
pulse is input from the start of play of chan- 
nel 1. 


However, when starting this operation from 
the standby state, pop noise suppression 
time is not counted as delay time. 


In echo playback, echo is applied to all the 
words during continuous play of channel 1 
(continuous play means playback of the next 
word during playback.) 


OKI Semiconductor 


7-2 2-Channel Mixing Playback 


Using 2-channel mixing playback, a differ- 
ent word can be played during the play of 
channel 1. This has a wide range of applica- 
tion such as BGM (back ground music) and 
combinations of instruments. Speech data 
on channel 2 can remain the same while the 
sound volume may be changed to 1,1/2 and 
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1/4 according to channel 1. The change in 
sound volume is determined by the number 
of ST pulses when starting the 2nd channel. 


Once 2-channel mixing is set, it is main- 
tained until the standby state or until chan- 
nel 2 is reset. Because of this, restart can be 
accomplished by the input of the 2CH pulse 
only. 





Table 3 Number of ST Pulses and Attenuation 


Number of ST pulses Attenuation 
1 No attenuation (100% of speech data) 
2 ~—6dB attenuation (1/2 of speech data) 
3 -12dB attenuation (1/4 of speech data) 


1) -12 dB attenuation 


2) -6 dB attenuation 


3) No attenuation 





Figure 7 Input Timing of 2 Channel Mixing 


8. Standby Transition 


When standby transition is enabled as an 
option, the LSI changes to the standby state 
and halts all operations unless another word 
is played within 3 seconds of the completion 
of playback of a signal word. For this rea- 
son, it takes approximately 100m5 before 
the next playback is started as the LSI needs 
activates the pop noisesuppression circuitry. 


When standby transition is disabled as an 
option, the LSI does not go into the standby 
mode even when playback is completed. At 
this time, the output from AOUT is approxi- 
mately 1/2 VDD and the LSI still draws 
current as oscillation is continued. When 
restarted, the next playback begins after ap- 
proximately 350 pS. 


If disabling standby transition is disabled as 
an option, the RESET pulse must be input to 
set to the standby state. Pop noise may be 
generated at the input of the RESET pulse as 
the output level from AOUT becomes GND 





level instantly. 
9. Voice Output 


The voice output pin can be selected by the 
output of the DA converter either directly or 
through the built-in low-pass filter. 


9-1 Output Waveform of DA Converter 


The output amplitude from the DA con- 
verter is maximum 4095/4096 x VDD of a 
square wave that synchronizes with a sam- 
pling frequency. When selecting the DA 
output, addition of an external low-pass 
filter is highly recommended. 


Because the output impedance of DAO var- 
ies between 15 kQ and 35 kQ, determine the 
filter constant so that the resistance varia- 
tion does not influence the cut-off frequency 
of the low-pass filter. 


Table 4 shows the output level from the AOUT 
pin when selecting an optional DA output. 
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Table 4 Output Level from DA Converter 


Condition Maximum level Unit 
1-channel playback +VDD 3vDD V 
2-channel mixing VDD V 
BEEP tone playback SDD SVDD vO 


9-2 Low-pass Filter Output When thesampling frequency (f,) is 1/8 and 
| 1/10 of the master clock frequency, the cut- 
Since the low-pass filter is composed of off frequency, fou. is f.y,=3/64 f£.. and is 
switch capacitors, the cut-off frequency var- f yp=3/128 when f, is 1/16. Table 5 shows 
ies proportional to the master clock fre- the relationship between the sampling fre- 
quency. quencies and the cut-off frequencies. 


Table 5 Cut-off Frequency of Low-pass Filter 


Sampling frequency Cut-off frequency 
(fs) (fosc) . (fout) 
12.8 kHz 6.0 KHZ. 
16.0 kHz 6.0 kHz 
The low-pass filter characteristics when the from AOUT when selecting the low-pass 
sampling frequency is 8 kHz are shown in filter option. | 


Figure 8. Table 6 shows the output level 


Table 6 Output Level of Low-pass Filter 


OA 
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Figure 8 Low-pass Filter Characteristics (f,=8 kHz) 


9-3. Pop Noise Low-Pass Filter Output portion in the figure below may be changed 

abruptly by approximately 0.7 V when se- 
Although this LSI has a built-in pop noise lecting the low-pass filter output and may 
suppression circuit, the voltage of thecircled generate a "pop" sound. 


Standby transition Standby transition 
period period 





Figure 9 Pop Noise of Low-pass Filter Output 


When connecting a diode at the output from Figure 10 shows the circuit. 
AOUT, the "pop" sound can be reduced. 





Figure 10 Pop Noise Suppression Circuit 
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10. RC Oscillation 


R1 (150kQ) 


OKI Semiconductor 


The external circuit diagram for RC oscilla- 
tion is shown below: 





Figure 11 RC Oscillation Connection Circuit 


10-1 Determination of RC Constant 


The RC oscillation frequency characteristics 
are shown in Figure 12. If f... is set to 64 
kHz, choose the appropriate values for C 
and R, using the following as a reference: 


-C=100 pF, R1=150 kQ, R2=50 kQ 


10-2 Fluctuation of RC Oscillation Fre- 
quencies 


Oscillation 
frequency 100 
fosc (KHz) 


When choosing RC oscillation, the RC oscil- 
lation frequencies are varied according to 
the fluctuation of the external C and R2 as 
well as the process variations of the LSI. 


When using a 50 kQ R2, the error due to 
process variations of the LSI is maximum 
+4% so that the fluctuation of the RC oscilla- 
tion frequency when using a capacitance (C) 
of 1% accuracy anda resistance (R2) of £2% 
accuracy is maximum +7% approximately. 


Load resistance value R2(kQ) 
RC oscillation characteristics 





Figure 12 RC Oscillation Frequency 
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11. Crystal Oscillation crystal oscillator, KF-3854-PO102 (64 kHz), 
made by Kyocera. 
Figure 13 shows an external circuit using a 


OSC1 OSC2 


i — 


Figure 13 Circuit Diagram of Crystal Oscillator Connection 





12. Connection with MSC 1191/1192 and the OSC2 pin, respectively. When con- 

necting with an MSC1191/1192,set C and R 
When using an MSC1191 and an MSC1192, after mounting it to the board as the oscilla- 
connect the STBY pin to the OSC3/CS pin tion characteristics may change. 


13. Option Item List 


No. | item Center level Remearks 


1 Oscillation Crystal RC Crystal oscillation : OSC3/CS is a CS pin. 
circuit oscillation | oscillation Reg is built-in. 


RC oscillation : OSC3/CS is a OSC pin. 
2 Selection of BUSY NAR 
Ea 
3 AOUT output DA LPF 
tie aie 


4 Transition to If the next user-specified word is not input within 3 seconds 
standby Yes after playback is finished when "Standby’" is selected, the 
LSI enters the standby state. 


9 Input SW input | CPU 
interface interface interface 
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14. Code Option MSM6375- family as shown below. Select 
one of them. 
There are 13 types of options for the 


MSM6375 Family MSM63P74 
Optionname| RC/XT | BUSY/NAR| DA/LPF | Standby | CPU/SW | Code option 
onina [ne [wa [oe [tw [od 
Option ¢ a wa = 
ound [ne | oy [ue [toe [sv 
oon sy oe 
onion i a 


Standby signal (standby state is "H")- 


es Rre = 


CR XTAL 


Osta OscaitS 





Reg = 1MQ~7MQ 


Figure 14 Internal Oscillation Circuit 
(The switches in the diagam select RC oscillation) 
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APPLICATION CIRCUIT EXAMPLE 


OSC1 


OSC2 


= If C = 100pF, R1 = 150 kQ and 
OSc3/ts R2 = 50 kW, 


fosc becomes about 64 kHz. 





Figure 15 Application Circuit Example in the Case of Selecting 
RC, LPF and SW in Option 


MSM6375 


| 830154 


RES 





Figure 16 Application Circuit Example in the Case of Selecting 
XT, DAC and CPU in Option 
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Figure 17 Application Circuit Example to Output the Voice of 8 Words by Switch Interface 
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Note: When the LSlIs are connected as shown below, usable 
addresses of the MSM6374 are as follows: 










PANEL 2 2 2 
OPEN (07)H (37)H an 
40)H 
ie eee oe oe ’ } Beep sound 
| (17)H (47)H (77)H 
COM1 Ni~Nog = 11 To T3 Ta Ts uP ed 
(27)H (57)H 64-word in total (8-word: Beep) 


MSM6374-007 
0 


AOUT 
OSC1 










MSM5055L-110 


32./68kHz © 


5~35 uF 


GND VDD 





LOL 


Z6LIDSIN PUR ’Z00-PZEIINSWN ‘XX-"ISGOSINSI, ‘FINDIID s,uoneoyddy 


IO}ONPUOCOTWISS IO 


XXX-GLE9/XXX-ELEY/XXX-VLEO/XXX-SLESWISIN 


COL 


32.768kHz © 


9~35pF 


Note: When the LSIs are connected as shown below, usable 
addresses of the MSM6374 are as follows: 


PANEL é 
OPEN (07)H_ ~—-(37)H (nH 
40)H 
00000 (10)H Se | | Beep a 
(17)H (47)H_ = (77)H 
COM1 Ni~Noq = Ty To T3 Ta Ts aoe ue 
(27)H (57)H —  64-word in total (8-word: Beep) 
















MSC1192 









MSM5055L-108 







SP 





STBY SP 


ie 
DIN 
E GND VDD 


Z6LLOSW PUP ‘900-FZEIWSW ‘XX-TSSO0SINSI INDI suoyeoyddy 


XXX-ZLE9/XXX-ELE9/XXX-bLE9/XXX-SLEIWSIN 


Ioj|ONPUCOTWIES TIO 
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PAD LAYOUT 

Product name MSM6372-XXX 

Function 128K-bit ROM built-in voice synthesis LSI] 
Die size 3.49 x 4.00 (mm7’) 

Die thickness 350um+30Um 

Pad size 110m? 

Substrate voltage GND 


Pad location diagram 


-LAY 


20 1918 17 





Pad Position (the die center is located at X=0, Y=0) (Unit: ym) 


PAD No. PAD Name X-AXIS Y-AXIS PAD No. PAD Name X-AXIS Y-AXIS 
2 5 | ie | | aw 7 
1830 DVDD -1830 | 
766 
9 











a 
as 

re 
as 


1830 


ser | | se 
a ee 
oe 
ef oe 

, | 103 


1830 


-650 


7 i ee -1509 
~921 —1752 

| = | 
a [a | 


-1751 


1421 








MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX OK Semiconductor 


Product Wate MSM6373-XXX 


Function 256K-bit ROM built-in voice synthesis LSI 
Die size : 3.49 x 4.70 (mm7?) 
Die thickness 350um+30Um 
Pad size 110m? 
_ Substrate voltage GND 


Pad location diagram 


2019 18 


9 10;11 12 13 14 





Pad Position (the die center is located at X=0, Y=0) (Unit: pm) 


Tp eT ae | [ase ea 
fees ame [oo [| 
ef F [am 
ee [| 
, 

| 



















cl ee 
ye me | ae 
of = fs | a0 
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OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


Product name MSM6374-XXX 

Function 512K-bit ROM built-in voice synthesis LSI 
Die size 3.52 x 6.17 (mm?) 

Die thickness 350um+30uUm 

Pad size 110m? 

Substrate voltage GND 


Pad location diagram 


8 9 10 11 12 13 14 





Pad Position (the die center is located at X=0, Y=0) (Unit: pm) 


Frew | rovine [xcs | vans [mown | ronan | once 
ca ef | ae [| nee | | a 
pa fs [am | mo |e | ono | a | 
poe fe fame fe emf | ae 
eee ee eo 
a ee 
6 | wine | om | ae |e 
. Cas [9 
a s 
Ts = 
= 









1135 2930 
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Product name MSM6375-XXX 
‘Function 1M-bit ROM built-in voice synthesis LSI 
Die size 3.52 x 9.16 (mm?) 
Die thickness 350um+30Um 
Pad size 110m? 
Substrate voltage GND 


Pad location diagram 


Y-LAY | 
2019 18 





_ Pad Position (the die center is located at X=0, Y=0) | (Unit: pm) 


vas [row [ rovane [oes | vas 
a ee 
Ta fs [ie [wes |e | mo | as | aes 
poe fe aie [aes ve | coer |e | ae 
coef e [ae[e[csee [eae 
Coser ee [see 6c || 
: 
a 
Cs 
= 









is 

ts ts 
coo [ow [|e 
“oe | |e | mm | oes 
ve [= | 8 | | ws 









OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6375 SERIES GENERAL CODE LIBRARY 


ROM built-in voice synthesis LSlis based on dard. 
customer's order by user's request and voice 
products for general use are ready as stan- The standard products are as follows. 


Refer to next page and after. 


m 
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MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX | OKI Semiconductor 


MSM6373-329 Voice Word Address Corresponding List (for EnglishTime Signal) 
Specification: Fosc = 64kHz, Option G 


BU 


wm 
a] 
oO 
eo 
ent 
8 


et eee ee eae delete Css sss... meaner iota oat tonne erer aera} 








Voice Word 





BEEP Sound Code 





a Word 
a 
-TEEN 

the DAY and TIME 
No Voice 30m sec 
ees 
tees el 
aes 
Ee 
PS Bieta ed 
[eee cand 
ES 
es 
Leese ceed 
ee ees 
ne eee | 
ee ee 
ee ee 
eel 
ie: 
Ee eed 
Pe ee 
ee ete 
es eee 
ess cate See Se 
en 
Eee ane 
a ee ee 
po 
cael Se saree 
ee = 





Voice Word 





ep re re re ee me em eR] Rl HK] RK | eR 














SEVEN 
a 
aa 


= 
fu 


THREE 
FOUR 
EIGHT 





FIVE 
SIX 





o|- 
aes a 
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OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6374-007 Voice Word Address Corresponding List (for English Time Signal) 
specification: Fosc = 64kHz, Option G 


BUT 


SE adi 





Voice Word 





BEEP Sound Code 


Test Code 











or 
a 

ee 
eee eed 
be een ead 
te 
pairs eee 
eS areal 
peo et 
are 
Eee 

No Voice 200ms 
AM 
PPM 
Peace eed 
Re a ee el 
eed 
Eee coeel 
ee eal 
ne 
ee eee 
Pete ae! 


Address 


Voice Word 


frcaonmenoncasandp-ecurmncamuscnasndprsaaranceammaf cannmaerenae rosea eeomefemennene acenimeraoemreniffrcn oarerarseeepprraroennecnfoerenenmannn forrersommreun foumvreonestus foocsonmanenspormamemmonnfamennemnnafiennseneecen fees ferme nfs fc each crore recent er nn 


TWEN- 
THIR- 
FIF- 





Voice Word 


STOP Code 
Alarm 
Setting 
Second 
TWELVE 
ZERO- 


= 


Hour 


= 


ma] ep} el 


a 


=— 
— 
cape 






ee oO CO} P| CO] @} <t] ao] ©} OC] ws 
3 wee em meee | ore od] oe 
< 
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MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX | OKI Semiconductor 


MSM6374-544 Voice Word pe: Pee eens List (for EnglishTime Signal) 
Specification: Fosc = 64kHz, Option G 


st} = 
| 





BEEP Sound Code 





re ncn ngedfeeaeecpescemnereenaneh menrecnarenepaneerenenesdpacemacamecperemnaennan freemen fetter nerfs ce a a reframe ere ne pc cer re al a ae rn en err I nN Pn 





Voice Word 


| st 
| Sl oslo|slo|a| ole : 









Voice Word 

TY-ONE 
TY-THREE 
TY-FOUR 
TY-SEVEN 
TY-EIGHT 

NINE 
No Voice 200ms 





Voice Word 


STOP Code 


—e 

FOUR 

a 

ahi 
EIGHT 
ar 

TWELVE 

ZERO 

No Voice 50ms 

No Voice 50ms 





i OC] rm] NN] Oo} at] wo] OL Mm] OO] | ef] mo] © 
BO], OO] CO] CO] CO] CO] CO] CO] CO] OF] SG! DB! BI! BI] BO! OT wed we em en en oe eH] 
2 
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OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6374-545 Voice Word Address Corresponding List (for Chinese Time Signal) | 
Specification: Fosc = 64kHz, Option G 


@ 
oOo 
Oo 
© 
—_ 
” 
@ 
-_ 


4) th 
| ae] ee] | oF +4 
$/&|&|4||G/|E|& € 
m1 ON om] +] un] oo] m] © m 


Sas] cows [ees | Pacem | es eee] y es BR dhe MI) od) i eeol ep Ge cee ft ce 
o| 2) 2/2) 2/2) 2/8 42 | He | ae | He | 
Sh ee ee eee eee eer ok te te Ut cabs kW) Ee ee 
Of} mm] N 

| —| el oof <t] wl wl in COL OD! we] wl 


OD} Pi wo} CO] BR] CO] G&S 


ce) ee | we] om 








BEEP Sound Code 


ess| Voice Word _| 








Voice Word 
EM 200ms 
EME 50ms 
Re 30ms 













7 




















Voice Word 


wee | eer | eer | ee 


ee 
i ae 
10 (4. Blan <4) 
2 (5 G1aN2X 3) 
3 (5+, HRS X 59) 
4 (3. 54 X53) 
5 (43. PRS Xx 53) 
semanas (a 
fe be anette 
ee 
ed 
eet 
Ee eee 
es! 
eens ane 4 








Code 


Voice Word 





(BF) 


NI 


™ 


re 
m 


CQ} wi 


mlm 


Tt; mM) © 


Tap emp md RK] el] eX 








™m 
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MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX OKI Semiconductor 


MSM6373-308 Voice Word Address Cariespending List (for Japanese Time Signal) 


_ Specification: Fosc = 64kHz, Option A 


® 
Oo 
© 
od 
” 
@® 
— 


512 | 

= a 

2 IN] & IN 

3 oe|3|a/e 

HO] @/ td} ©] ey sd fiir elec lele 
{afoul lle BE | tt | | 4 | 2 


RK) RK) AIR) R 





; 






Beep Sound Code 


A (t= 5) 




































&|&|£|2)&)2/& |e eee € 
40 
> 
hele 
vids ah 
a ligle altel ole 


ee re ee ee ee | RE RM] me] ed Re 











- 
— 


( 


Voice Word 


= Code 








Address 
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OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6374-519 Voice Word Address Corresponding List (for JapaneseTime Signal) 


Specification: Fosc = 53kHz, Option A 


® 
Oo 
oO 
~~ 
”n 
i 


Foerapoeareeansdpermesreneeasepmeonaars nen pone are fiery rtenan fepenreees san ferenmemn seafarers eel oe ne ee ee ne enn nnn eee nc nn nnn enn anne nnn TO 


oo} oD 1 09 1 OO | OO 
ltesies aalas laos Blislis els iolhes ses laa bas 


5.3 
5.3 









Voice Word 


BEEP Sound Code 


ee aches 883Hz) 
BEEPS (128mSec, 883Hz) 

























zr 

vo = fe] 3| > 
9 E a 
= € ical &) al 2 
° Kw 12) Bl on 
> +X xO} hd BS) 5 
x} || 4] 4] A] 8 we] | a 9] | > | ob 


: 











ae eee ee eee eee Eee ee ee ee eee eee ee ee lee} 









Voice Word 


Code 

(A. A. BF 
03. 25. 
A Be A 
(A. Ay BR B) 
(A. BRR 
(A.A 
(A. By Fa) 
Uind (AL A, 108%, 1088) 
Up 35 (A. AL BR. BD) 
Ue dt (A. Aba 
ns 03. 3. B) 
Gt 4) 
A(A.A. 313.23, 07, 
EA (4.14.24, 4040586. F) 
6 A 
(3. BA 






wep em me me re ee ee em eR KH eK] el eR 
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MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX OKI Semiconductor 


MSM6374-006 Voice Word Address Corresponding List (for JapaneseTime Signal) 
Specification: Fosc = 64kHz, Option E 


TTT 






Voice Word 
BEEP Sound Code 
Test Code 





Sef ee eels ay ae we = Sl ed 
] O} | oO] oO Te) (} 


ION FIN 
20 

* ss 2 
Peele lz] & 
1614 i 


— 


Sats 





ir 








| Address | 


RR) RRS K See fee | ee” 





Hee 2) EE) S| S| = 
49) 
3/2 
oe 
Sa v a| 2 
*U N) Solel stats 


—_ Co; =] lo ~ Ol rm] N! OO] wl in] OO] Bm] Cc 





Voice Word 


STOP Code 
“= 
te 





é 
3 
< 
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OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6374-553 Voice Word Address Corresponding List (for JapaneseTime Signal) 
Specification: Fosc = 64kHz, Option G 


LE 


Perce cenarenedf-neepennamene| penetra errr neeenaeneelf reenter peroneal etre ees seer ee nnn nnn ce enn ee ncn cnn nnn nnn nnn nnn nnn ee ncn an cnn nnn nnn nee mene pmietoremeantl 


Spoon bs = oa = 
Oo} Fe) Oo co co 


Pe 
IN], & 1—N 
PP es os 
B] 2d] 2] 2] > Wi] ©] 2] fo 
23) (| vo] 46] FJ H | 4] ay 


RIR 
eee | eer fer fee] ee | KiR/ RIS 





Voice Word 
BEEP Sound Code 


Test Code 























Voice Word 






Te 














rea 2) 2) 2/2 2,2 
Bh 
INT NT IN 
male 40 e| eels 
4U to/v]}o}s] ss} 


=i Lo nm a wf O} rm] N] Oy ty] Loy OO] Mm] CO] OD! ef] ao} co] GC] ws] wh 
@a| © OQ OQ Om my my re me ee ee ee el eR] | Re = 
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Voice Word 


00 srortote 


fc 


7 


Address 





MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX OKI Semiconductor 


MSM6372-119 Voice Word Address Corresponding List 
(for telephone and facsimile switchable guidance in Japanese) 


Specification: Fosc = 64kHz, Option L 


@ 
ow] 
o 
© 
— 
“” 
@ 
_— 


ct 


vi Ww ~ oo) wri ud] Ol] & 


occ 


a Prva neen frcenraseanne Pasar reendppomercanannen frre-aneconamnhponmmnneananpp-omoamnonenperen sence fperesanrenan sf onmacnenre feces ee fe freee epee Poneman cay Pantene freerennnns sae free a ee nr a ne reer 


LAT 


[ee Oo] —| wl oo] | wo] col Nh] co] &| ec] al ol of wl 
3 wom em ee re eo om Oe eR] Se] eK] eR ™ 
<q 
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BEEP Sound Code 
















Voice Word 





Voice Word 














Voice Word 


STOP Code 
DPIVL YODER EF 


BACHUWL TEV ET 
wiERS VERAL TP SU 





OKI Semiconductor MSM6375-XXX/6374-XXX/6373-XXX/6372-XXX 


MSM6372-100 Voice Word Address Corresponding List 
(for telephone and ine switchable guidance in Japanese ) 


Specification: Fosc = 64kHz, Option B 


BE 


ALLE 


areca ree ea a a ere ae a a a nM AM on A Ne rere 


MC 


LL 


BU 


_- 


Tia); O;O] wy} wiyo} rin 
ONE, NEE NEE QUT GUT ay] OO | OO] oO 





Voice Word 


BEEP Sound Code 
Test Code 








Voice Word 








Voice Word 





























foeeerpaaepaedf neeeereann banner epson atnasestnaimadianadiansprase BesoncementounsItsvanosan=essae-diomaneseaeerelpconcaree ames Peesemen nee feneeeeenese dieeeemresnes finerrerap ans faneenane a eee eee ee nena arene ne eer ere ae ee ee ne ere ee 


AAA 


wom mm em me] RH] RL RH] el eR 
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Voice Word 
eich Code 
HWPCITAVELE 
HYPCATAVELL 








OKI Semiconductor 
MSM63P74-02/05/07/12 


§12Kbit OTP BUILT-IN VOICE SYNTHESIS LSI 





GENERAL DESCRIPTION 


The MSM63P74 is a single-chip CMOS 
ADPCM speech synthesizer LSI that has a on- 
chip OTP (One time PROM) for speech data 
storage. This LSI is compatible with the 
MSM6375 family. In addition to on-chip pro- 
grammable ROM, it contains, a 12bit DA con- 
verter, LPF, 2-channel mixing function, and 
beep tone generation. Speech analysis and 
speech data programming can be easily per- 
formed by the user by means of the develop- 
ment tool, AR76-202 from OKI. 





FEATURES 
e Built-in 512Kbit OTP 
e Single-chip CMOS 
e 4bit ADPCM algorithm 
e Echo or 2 channel mixing functions 
e Maximum number of words: 111-word 
e Built-in 12bit DA converter 
e Built-in LPF 
fosc 
[kHz] 
64 6.4. 3.0 
[00 
P80 Os 
= [tee 
[60 


This LSI is suitable for applications where 
programming flexibility is needed for mul- 
tiple voice codes, further more for medium or 
small quantities and for minimum turn around 
times. 


If mass production becomes feasible as your 
application matures, our MSM6375 family 
with on-chip mask ROM provides you with 
the proper compatibility. 


Standby function 
Oscillation: RC or crystal 
Data write time (when using AR76-202) 
Write and verify approx. 55 seconds 
Verify only approx. 15 seconds 
e Data retention time: 10 years min. 
¢ Package 20pin DIP (DIP20-P-300-W1) 


Output Time BEEP VDD for the use 
ee TONE of internal LPF 


1kHz 2.7V 
& 2 
2kHz 5.5V 


2kHz 4.5V 
& z 
4kHz 5.5V 
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PIN CONFIGURATION (TOP VIEW) 


The pin layout of the MSM63P74 basically gramming function. 

matches with that of the on-chip mask ROM | 

family but the MSM63P74 has two more These two pins (Vpp, PGM) may be left open 
pins than the MSM6375 family for the pro- during playback after programming. 


MSM63P74(OTP) MSM6375 Family (Mask ROM) 
20-PIN DIP 18-PIN DIP 


Osc3/CS 
OSC2 
OSC1 





DIFFERENCES BETWEEN THE MSM63P74 AND THE MSM6375 FAMILY 


e Built-in memory (OTP) e Pin layout 

¢ DC characteristics (additional programming pins) 

e External C and R values at RC e Maximum sampling frequency 16kHz 
oscillation (partially) e 20pin DIP 

e Mask bonding options (02/05/07/12) 
Refer to CODE OPTION. 


120 


IL 


BUSY/NAR 


OSCT 


OSC2 < 
OSC3/CS « 








a 
S 
— 
> 
— 
Q 
= 


B9RL9}U] O/| 








Multiplexer 






OTP 
512K-bit 


(Address area 4096 bit) 





Address Counter 





a+ Timing Controller | 


Jaxajdinini 


DATA 


Controller 


Programming Circuit 







BEEP Tone 


Generator 








R 


E 


S 


E 


T 


soak 
VDD GND 


Vpp PGM 
O O 







ADPCM 
Synthesizer 


12bit 
DAC | 


| 
| 


| 


| 





| 
| 
| 
| 
! 
A 
: 
| 
| 


LPF 
ea 


» SG 


WVdSVId 490718 IWNOILONNA 


WVYSVId HOO 18 


IOJONPUOOMUSS FIO 


¢+/L0/S0/20-PLdE9INSW 


MSM63P74-02/05/07/12 | ~ QOKI Semiconductor 


ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings (GND = OV) 


Power supply voltage Ta= 25°C 0.3 ~ 47.0 V 


Input voltage Ta=25C ~-0.3 ~ VDD +0.3 V 
Storage temperature = onemeneent -55 ~ +150 "C 
e Operating Range (GND = OV) 
Parameter a acs Unit 


64kHZ < fos +4.5 ~+5.5 V 
Power supply voltage VDD 
selection fosc <64kHz 642.7 ~ $5.5 V 


Operating temperature pm —-40 ~ +85 ues 
Master oscillation frequency (Note 1) eS LPF output 40 ~ 140 kHz 


Note 1: The precision of the oscillation frequency with the optional RC oscillator depends. Strongly on the precision 
of external C and R. 


-@ DC Characteristics (VDD= 5.0V, GND = OV, Ta = -40 ~ +85°C) 


Parameter 
"H" fevel input voltage 
"L" level input voltage 
"H" level output voltage a lon =—40 pA 
"L" level output voltage VoL lo. = 40 pA 
"H" level input current 1 hyd 


= 
NO 


SD 


> 
o 











Vin = Vpp (applied 
to PGM te 


"H" level input current 2 NH2 


"L" level input current 


| fell os 
Operating current consumption ae 
| tos 
[Vag | 
| Raour 


Standby current consumption 


Relative precision of DA | Vpae | 


LPF load resistance Raout 


— _ 
nN =|o o 
he 
> 


=< 
= 
: 
on = 
a eT 
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OKI Semiconductor MSM63P74-02/05/07/12 


e DC Characteristics (VDD= 3.1V, GND = OV, Ta = —40 ~ 85°C) 


Parameter 
"H" level input voltage Vin 
"L" level input voltage 
"H" level output voltage OH lon = 10 pA 
"L" level output voltage VoL lo. =10 pA 


= 


an | o he ~ 
© —_ oO N oO 


Cc 
ee | 3. 
ve 


_ 
© 
NO . 
Cc 
> 


'H’ level input current 1 Say Viq = VDD WA 
Vin = VDD (applied 
"H" level input current 2 liH2 peas, 00 
to PGM pin) 
"L level input current Ne uA 
Operating current consumption | ip =f lm mA 
Standby current consumption re ee yA 
Relative precision of DA mV 
LPF load resistance | Raut | — | kQ 
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MSM63P74-02/05/07/12 OKI Semiconductor 


e AC Characteristics (VDD = 5V, Ta = -40 ~ 85°C, fosc = 64 kHz) 


Parameter 





‘Symbol| Condition _| Min.| Typ. | Max.| Unit 
Master oscillation duty cycle. | fay | — | 40 | 50 | 60— % 
ST input pulse width (Note 3) tw6T) PU 085] = | 350 | lls 
2CH input pulse width tw(acn) PS 85 | = | lls 
CS setup time (Note 1) ts | = — | to] - | - | os 
CS hold time (Note 1) | te | = 10 f= | = | US 
feat | foso/B_ | - | 80 | - | kee 
Selectable sampling frequency | fsam2 | fosct0 = («| O- «d| 4] OK kHz 
tan [tae f= [40 |= 
BUSY ott ine) wi ell ee 
BUSY ouput ime (2) Note ton | Aticam bere | 050 | 375 | 400 | vs 
At master 
BUSY output time (3) (Notes 2 and 6) tar : ms 
[ tmermerie | ~ | > | 
_ BUSY output time (4) (Note 2) | tea | Atfsam=8kHz — | 350 | 375 | 400 | ps 
NAR output time (1) (Note 5) ts | = iT = | = | 10 |p 
NAR output time (2) tw f -sd = f= | 500 | os 
NAR output time (3) (Note 4) tNAA 350 | 375 | 400 | us 
NAR output time (4) (Note 4) | tues | Atfsam=8kHz | 350 | 375 | 400 | Us 
NAR output time (5) (Note 4) | tuac | Atmaster =| 350 | - | 550 | ps 
ent frequency=64 kHz oe 
D/A converter transition time toar, toar 60 64 ms 
At master 
Be cael pu frequency=64 kHz 
LPF stabilizing time (Note 5) tt 12 16 20 ms 
| At master 
Standby transition time — frequency=64 kHz 5 
(at end of speech output) At master 
sn [a | omen fo] 
ST~2CH pulse interval ts2cu _ 1.0 ms 
_ ST input wait time tus Poe to | = [ls 


Note 1: When crystal oscillation is selected as an option. 
Note 2: When BUSY is selected as an option. The duration is proportional to fsam. 
Note 3: When the CPU interface is selected as an option, the MAX value is proportional to fsam. The MAX value 
| when playing one word (using the SW interface) is equal to the speech cycle time. 
Note 4: pil Sh selected as an option. The duration is proportional to fsam. (When fsam is high, the cycle is 
shortened. 
Note 5: Applicable at the start of oscillation. 
Note 6: When playback occurs during the standby transition period (tpar). 
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e AC Characteristics (VDD = 5V, Ta = —40 ~ 85°C, fosc = 40 - 140 kHz) 


Parameter Symbol | Condition | Min.| Typ. _| Max. | Unit 
90 % 

















Master oscillation duty cycle T tuy | — | 40150 | 6 | 
RESET input pulse width tw(RST) eS eee Us 
ST input pulse width (Note 2) wer) | — [| 035f - | a | os 
ST-ST pulse interval ao ne 
OCH setup time | tos | 0.35 - | -| Us 
CS setup time (Note1) tes PF = =f tof = | = Us 
CS hold time (Note 1) tc | — | to - | - | us 
Selectable sampling frequency ee ee kHz 7 

tame [= = | toe [=| 
BUSY output time (1) (Note 3) eNO ee eS es 
BUSY output time (2) ty | — [al bo |c |p 
BUSY output time (3) (Note 4) | tre |  — | -|] - [ei] ms 
NAR output time (1) (Note 3) | tws | — | - | - | 10 | ps 
NAR output time (2) tnn eS eee 500 ns 
NAR output time (3) pw | — [al oo |e [op 
NAR output time (4) ptwe | — [al bo |e |us 
NAR output time (5) pws | — [al - | 4 {4 
D/A converter transition time (Note 3) toa. tor|  — [ed] oe | a+4 ms 
LPF stabilizing time re ee 
Standby transition time — po po 

tsTB g-0.1 g+0.1| sec 
(at end of speech output) 
ST-2CH pulse interval tect fe ei 
ST input wait time tus | oo tof Ce Us 
a = 350 x at b = 375 x ea ¢ = 400 x age d = 550 x Rib) 
4 (kHz 4 (kHz 4 (kHz 64 (kHz 
on 64x =o f=16x jenn §= 80% 5 Tae he 10x 7 


Note 1: When crystal oscillation is selected as an option. 

Note 2: When the CPU interface is selected as an option, the MIN value when playing one word (using the SW 
interface) is 0.35uS and the MAX value is equal to the speech cycle time. 

Note 3: Applicable at the start of oscillation. | 

Note 4: When playback occurs during the standby transition period (tpar). 
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TIMING DIAGRAMS 


1. At power-on 


VDD / 


RESET (1) | | tw GEST) 
BUSY/NAR (0) / 





2. At LSI startup and in standby state 


l6~10 (I) K K 


ne tes za aed Isc 


tow Prt rr tw 


1t—pl<— Standby state 
Standby . Standby 
transition transition 


st word nd wore 3rd word 
address_/\__address address 


3rd word 
play 


toar 
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4. Operation in Channel 2 Only (CPU input interface) 


2nd word address 
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6. Timing Diagram of Echo Playback in Channel 1 


1st word 2nd word 
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Dummy code 


AQUT (0) a ee 
1st word play 2nd word play 3rd word play 
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[a a TO 
2nd word play 


je Set word pay 


1st word play | | 


Input of the2CH pulse without lower- 
ing ST starts echo playback. Echoplay- 
back is canceled unless play is con- 
tinuous. 


During echo playback, the waveform 
is a combination of the playback of 
channel 1 by the ST pulse and a-6 DB 
playback of channel 2 by the 2CH 
pulse. 


In continuous play, the echois applied 





to the next word (continuous play 
means playback of another word dur- 
ing a shingle word vocalization.) 


Input unused code as a dummy code 
from the user selectable code at the 
end of echo playback. Without this 
input, the LSI may enter the standby 
mode without waiting for the 3 sec- 
onds after the end of playback. 
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7. Timing Diagram of Simultaneous Playback in Channel 1 and Channel 2 


NAR (0) | | | | | | | 


BUSY (0) 


Start of channel 2 setting 


rt —$t 
AOUT (0) | ; : 
1 
| {st word play 3rd word play 4th word play 


Play of2nd word —_— Play of 2nd word Play of 2nd word 
-§ 


by -6 dB by -6 dB | by -6 dB | 





1. Channel 2 starts playing when the ST 3. 
pulseisinputand2CH ="L". Thesound 
volume can be changed by the num- 
ber of the ST pulses using the table 
below. 





2. Channel 2 plays a pre-set word each 
time the 2CH pulse is input with the 
same sound volume until the LSI goes 
to the standby or until channel 2 is 
reset. 





Number of ST pulses 
1 
2 
3 


Play of 2nd word End of channel 2 


by -6 dB | 
Play of 5th word 
by -12 dB 


Input unused code as a dummy code 
from the user selectable codes at the 
end of playback of channel 2. Without 
this input, the LSI may enter the 
standby mode without waiting for the 
3 seconds after the end of playback. 


Attenuation 
No attenuation 
-6dB attenuation 
-12dB attenuation 
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PIN DESCRIPTION 


Pin Name 
| 10 ~ 16 


SG 


AOQUT 

BUSY/NAR 
(Next Address 
Request) 


RESET 


GND 
VDD 
OSC1 
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Function 
These are the phrase address inputs by which a designed phrase can 
be selected for playback. | 
The code at 10~16 when the ST pulse goes "L" level is input and 
latched at the rising edge. 
This pin is used for echo playback and for simultaneous playback of 
two phrase/words. Input of only the 2CH pulse in 1-channel 
operation starts the echo playback mode. The echo delay time can 
be changed by the timing of the 2CH pulse input. 
Input of the ST pulse when 2CH is "L" causes 2-channel playback. 
A 1p)F capactior is connected between this pin and the GND pin to 
Stabilize the voltage. | 
By connecting the capacitor to this pin, the SN ratio of the internal LPF 
is improved. 
Analog voice output pin that passed the LPF. 
Can select either the NAR signal output or the BUSY signal output. 


‘When selecting BUSY , this pin maintains a "L" level during playback. 


When selecting NAR, the ST input in channel 1 at the "H" level 

becomes valid. 

The LS! enters the standby state upon a 'L" input. At this time, the 
oscillation stops, the LPF output (AOUT) is set to GND level and the LSI 
is reset. 

This LSI has a built-in power-on-reset circuit but for normal operation 
with power-on-reset, apply the power within 1 mS up to VDD. If the 


_ power cannot be applied within 1 mS, input the RESET pulse during 


power-on. 
Ground pin 

Power supply pin 

This pin is connected to a crystal oscillator when choosing crystal 
oscillation as an option. 

This pin becomes a RC connection pin when choosing RC oscillation. 
OSC1 is also suitable for an external clock input. | 
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Pin Name 
OSC2 


osc3/CS 


1/0 


1/0 
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Function 
This pin is connected to a crystal oscillator when choosing crystal 
oscillation as an option. 
This pin becomes a RC connection pin when choosing RC 
oscillation. 
This pin outputs a "L" level in the standby mode. 
Leave this pin open when using an external clock. 
This pin becomes a RC connection pin when choosing RC 
oscillation and outputs the "H" level in the standby mode. 
This pin becomes a CS(CHIP SELECT) pin when choosing the crystal 
oscillation and the ST input is fetched internally. 
Leave CS to "L" when not needed. 
Speech synthesis playback is started with the falling edge of ST 
and addresses !0~16 are fetched when ST is "L" level. The 
addresses are latched internally at the rising edge of ST. 
Input the address of channel 1 when NAR is "H". When playing 
back in channel 2, it is possible to change the sound volume of 
channel 2 by the number of ST pulses while 2CH is ‘L". 
When selecting the SW input interface, repeated playback can be 
done by fixing ST to the "L" level. 
This pin is a programming power supply pin for the built-in OTP. 
When playing back, set Vpp=VDD or leave this pin open. 
An interface pin to the dedicated writer, AR76-201 with OTP 
adapter or AR76-202. | 
Set this pin to "L’ or leave the pin open when playing back. 
This pin has a built-in pull-down resistance. 


131 


MSM63P74-02/05/07/12 


‘FUNCTION DESCRIPTION 


1. Voice code Selection 


User selectable words (phrases) are maxi- 
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mum 111-word/phrases. The setting of 10~16 
is as follows: 


Table 1 List of User Selected Words 


10~16 

0000000 

0000001 
2 

1101111 

1110000. 
2 

1110111 

1111000 
d 


1111111 


2. | Non-Usable Rrange of Built-in ROM 


The last two bytes of the built-in ROM arein 


Code explanation 
STOP code 
User selectable code (111-word) 
BEEP tone code 


Test codes (do not use) 


thenon-usable range. Do not use these bytes 
when analyzing speech. 


ROM Configuration 


00000 


O021F 
00220 
1FFFD 
1FFFE 





1FFFF 
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Speech data contorol area 
Speech data area 


Non-usable area 
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3. CPU Interface and SW Input Interface 


Select either the CPU interface of the SW 
input interface as an option for the input 
interface. 


3-1 CPU Interface 


If the CPU interface is selected, the ST pulse 
becomes valid when the NAR pin is "H". 
User selected words are then fetched inter- 
nally and vocalized. This interface is effec- 
tive for playback of several words continu- 
ously. Please note that when the ST pulse is 
kept at the "L" level for longer than 800us, 
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one word is played twice (at 8kHz sam- 
pling). 


When the ST pulse width is between 350s 
and 800us, a single word is played once or 
twice. However, when the ST pulse is input 
from the standby state, a single word is 
played only once if within 80ms. 


When aST pulse width of longer than 350s 
(master frequency is 64kKHz) is input and the 
BUSY option has been selected, make sure 
the ST pulse is within 800us after the rise of 
BUSY pin. 








16~10 (1) 1st word X 2nd word 


ST (1) | | | | | 
NAR (0) | | | | | 








AOUT (0) se ATI AT AAD IRA See 
le——— {st word played ar 2nd word played Ss 


Figure 2 Timing of CPU Interface (800us < ST) 
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3-2 SW Input Interface 


If the SW input interface is selected, the 
specified word is played repeatedly when 
ST is "L" at the end of play of the specified 
word and is finished when it is "H"level. 


For example, when this LSI is operated us- 
ing a push switch, the same word is played 
repeatedly as long as the switch is pressed 
and when the switch is released, playback 
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stops when the currently playing word is 
finished. | , 


When playing different words continuously, 
change the code of I6~I0 and maintain ST at 
the "L" level before the playback is com- 
pleted. 


However, note that the playing is inter- 
rupted if theinput level of 16~10 becomes "L” 
instantly when switching the address. 


0 ne A ee 
(9) — 1st word played aa ple 1st word played — aver d == 


Figure 4 Timing of SW Input Interface (repeated play) 


In SW input interface, playback of the 1st 
and 2nd channels simultaneously is not pos- 


sible. 
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Neither 2-channel mixing nor echo play- 
back is possible in this interface. 
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4, BEEP Tone Generation 


Since this LSI has an on-chip circuit to gen- 
erate BEEP tones, the BEEP tones are se- 
lected using 16~10. Depending on the word 
code, the frequency and duration can be 
changed. The amplitude is approximately 
1/4 VDD. 


The NAR/BUSY pin outputs a "L" level 
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during BEEP tone play regardless of either 
NAR or BUSY is selected as the option. 
Figure 5 shows such timing. Neither the 
STOP code (explained later) nor 2 -channel 
playback is valid during the playback of 
BEEP tone. The following table shows the 
relationship between the BEEP tones and 
addresses when the oscillation frequency is 
64kHz. 





Table 3 Relationship between BEEP Tones and Addresses 


I6 BEEP tone 
frequency 


foto 
tig 
fof * 

fofo 
told 1.0 
fof 


When the code for a BEEP tone is input 
while playing either the 1st channel or the 
2nd channel, the BEEP tone is generated 


Generating duration 
(sec) 
0.064 
0.125 
0.250 
0.500 
0.064 
0.125 
0.250 
0.500 


after the completion of play. The reverse 
case also holds true. 


l6~10 (1) User selected word code X BEEP tone code 





Figure 5 Timing at BEEP Tone Generation 


* BO 
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5. Stop Code 


Speech playing is finished when theST pulse 


is input by setting 16~10 to "0000000" during 


play. The DA converter becomes 1/2 VDD. 


The input method of the ST pulse is subject 
to the AC characteristics when the NAR 
outputis "H"level. When the NAR outputis 
at the "L" level, the STOP code is valid by 
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setting the ST pulse to the "L" level longer 
than 1 msec (fosc=64kHz) or by the timing 


shown in Figure 6. 


The STOP code is not valid during the gen- 
eration of BEEP tone. When the STOP code 
is input, only playback is stopped while the 
oscillation and the analog circuitry are still 
operating. When the RESET pulse is input, 
all operations are halted. | 


I6~10 (1) “0000000° User select code 


more than tnac | 
1mS 





Figure 6 Example of STOP Code Input Timing 


6. Sampling Frequencies 


Sampling frequencies can be specified for 
each word in the speech data of the built-in 
ROM. When the Ist and the 2nd channels 
are simultaneously played back, the sam- 
pling frequency of the 1st channel has prior- 
ity. 


Three types of sampling frequencies can be 
selected during speech data analysis. The 
relationship between the master frequency, 
fosc, and the sampling frequency, fsam, is as 
follows: 


fsam = fosc/8 
fsam2 = fosc/10 
fsam3 = fosc/16 


Selection 1 
Selection 2 
Selection 3 


7. Echo Playback and Channel 2 Play- 
back 


By using the 2CH input, echo or 2-channel 
playback is possible. Because both echo and 
2-channel playback use the 2CH pin, switch 
between modes by returning the LSI to the 
standby state. 
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This function is not available in the SW 
inputinterface or during generation of BEEP 
tones. 


7-1 Echo Playback 


Echo playback is performed by combining a 
speech waveform of the Ist channel with a 
delayed speech waveform with-6 dB attenu- 
ation (half the amplitude of the channel 1 
speech waveform). 


The echo delay timeis the time until the2CH 
pulse is input from the start of play of chan- 
nel 1. | 


However, when starting this operation from 
the standby state, pop noise suppression 
time is not counted as delay time. 


In echo playback, echo is applied to all the 
words during continuous play of channel 1. 
(continuous play means playback of thenext 
word during playback.) 
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7-2 2-Channel Mixing Playback 


Using 2-channel mixing playback, a differ- 
ent word can be played during the play of 
channel 1. This has a wide range of applica- 
tion such as BGM (back ground music) and 
combinations of instruments. Speech data 
on channel 2 can remain the same while the 
sound volume may be changed to1,1/2and 
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1/4 according to channel 1. The change in 
sound volume is determined by the number 
of ST pulses when starting the 2nd channel. 


Once 2-channel mixing is set, it is main- 
tained until the standby state or until chan- 
nel 2 is reset.Because of this, restart can be 
accomplished by the input of the 2CH pulse 
only. 





Table 4 Number of ST Pulses and Attenuation 


Number of ST pulses Attenuation 
1 No attenuation (100% of speech data) 
2 -6dB attenuation (1/2 of speech data) 
3 -12dB attenuation (1/4 of speech data) 


1) -12 dB attenuation 2) -6 dB attenuation 


3) No attenuation 





Figure 7 Input Timing of 2-Channel Mixing 


8. Standby Transition 9. Voice Output 


The LSI changes to the standby state and 
halts all operations unless another word is 
played within 3 seconds of the completion 
of playback of a single word. For this reason, 
it takes approximately 100 mS before the 
next playback is started as the LSI needs to 
activate the pop noise suppression circuitry. 


The standby state can be abtained by input- 
ting the RESET pulse, butif the RESET pulse 
is input, Popnoise is generated so that the 
output level from AOUT becomes GND 
level instantly. 


The voiceis output atthe AOUT pin through 
the built-in low-pass filter. 


9-1 Output Waveform of DA Converter 


The output amplitude from the DA con- 


verter is maximum 4095/4096 x VDD of a 
square wave that synchronizes with a sam- 
pling frequency. 


Table 5 shows the output level from the DA 
converter. 
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Table 5 Output Level from DA Converter 


Condition 
1-channel playback ~ +VDD 
2-channel mixing 


BEEP tone playback approx. =VDD 


9-2 Low-passFilter Output 


Since the low-pass filter is composed of 
switch capacitors, the cut-off frequency var- 
ies proportional to the master clock fre- 


Maximum level Unit 


When thesampling freq. (fsam) is 1/8 and 1/ 
10 of the master clock frequency, the cut-off 
frequency, fcutis fcut=3/64 fosc and is fcut=3/ 
128 when fsam is 1/16. Table6 shows the 
relationship between the sampling frequen- 


quency. | cies and the cut-off frequencies. 


Table 6 Cut-off Frequency of Low-pass Filter 


‘Sampling frequency. Cut-off frequency 


Master clock frequency | 
(fsam) (fosc) (fcut) 


6.4 kHz 64 kHz approx 3.0 kHz 
8.0 kHz | BAKHZ approx 3.0 kHz 
12.8 kHz approx 6.0 kHz 
16.0 kHz p48 KHZ approx 6.0 kHz 


The low-pass filter characteristics when the 
sampling frequency is 8kHz are shown in 


Table 7 shows the output level from AOUT 
when selecting the low-pass filter option. 


Figure 8. 
Table 7 Output Level of Low-pass Filter 
Condition || Minimumievel_| Centerlevel_ | Maximumievel_|_Unit 


1-channel playback 
2-channel mixing 
BEEP tone playback 


approx. +VDD approx. +VDD approx. = VDD V 
approx. 0.7 approx. +VDD approx. VDD-0.7 V 
approx. VDD approx. +VDD approx. +VDD V 
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vo UU FLT 
OST 
1 


Frequency (Hz) 





Figure 8 Low-pass Filter Characteristics (fsam=8kHz) 


9-3 Pop Noise of Low-pass Filter Output portion in Figure 9 may be changed abruptly 

by approximately 0.7V when selecting the 

_ Although this LSI has a built-in pop noise low-pass filter output and may generate a 
suppression circuit, the voltage of thecircled "pop" sound. 


Standby transition Standby transition 
period eriod 





Figure 9 Pop Noise of Low-pass Filter Output 


When connecting a diodeat the output from Figure 10 shows the circuit. 
AOUT, the "pop" sound can be reduced. 





Figure 10 Pop Noise Suppression Circuit 
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10. RC Oscillation 


R1 (150k) 


OKI Semiconductor 


The external circuit diagram for RC oscilla- 
tion is shown below: 





Figure 11 RC Oscillation Connection Circuit 


10-1 Determination of RC Constant 


The RC oscillation frequency characteristics 
are shown in Figure 12. If fosc is set to 64 
kHz, choose the appropriate values for C 
and R2 using the following as a reference: 


C=100 pF, R1=150KQ, R2=50KQ. 


10-2 Fluctuation of RC Oscillation Frequen- 
cies 


fosc(KHz) 


When choosing RC oscillation, the RC oscil- 
lation frequencies are varied according to 
the fluctuation of the external C and R2 as 
well as the process variations of the LSI. 


When using a 50kQ R2 the error due to 
process variations of the LSI is maximum 
+4% so that the fluctuation of the RC oscilla- 
tion frequency when using a capacitance (C) 
of£1% accuracy and a resistance (R2) of 2% 
accuracy is maximum £7% approximately. 


Guy kQ 
C = 50 pF 


R1 = 150 kQ 


= 150 kQ 
C = 100 pF 


10 20 30 40 50 60 
R2 (kQ) 


RC values are different from Built-in Mask ROM Type. (MSM6372~75) 





Figure 12 RC Oscillation Frequency 
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11. Crystal Oscillation | 


Figure 13 shows an external circuit using a 


OSC1 


had 
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crystal oscillator, KF-3854-13PO102 (64kHz), 
made by Kyocera. 


OSC2 


i 





Figure 13 Circuit Diagram of Crystal Oscillator Connection 


12. Connection with MSC1191/1192 


When using an MSC1191 and an MSC1192, 
connect the STBY pin to the OSC3/CS pin 


CODE OPTION 


There are 13 types of options for the 
MSM6375 family as shown below. The 
MSM63P74 is corresponds to 4 options (op- 


MSM6375 Family 


and the OSC2 pin, respectively. When con- 
necting with an MSC1191/1192, set C and R 
after mounting it to the board as the oscilla- 
tion characteristics may change. 


tion B, E, G, L) in this table (example: type 
name MSM63P74-02). 


MSM63P74 


Option name BUSY/NAR CPU/SW_ | Code option 
oto rr or tem on : 
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EXAMPLE OF APPLICATION CIRCUITS 


As the MSM63P74 is functionally compatible with the MSM6375 family, refer to the users 
manual of MSM6375 family for application circuits. 
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MSM6376 
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ADPCM SPEECH SYNTHESIZER WITH EXTERNAL ROM 





GENERAL DESCRIPTION 


MSM6376 is a two-channel mixing ADPCM 
speech synthesizer LSI using up to 16 M-bit 
external speech data storage, such as ROM, 
and EPROM. Since it has a built-in 12-bit DA 
converter and low pass filter, a speech data 
output system can easily be configured by 
connecting an external power amplifier and 


FEATURES 


e External memory capacity 16 M-bit 
ROM 

e 4-bit straight ADPCM method 

e Echo reproduction and simultaneous 
output of two audible tones (sound 
volume variation for one tone in three 
stages) 

e Output of either of two built-in BEEP 
tones (1 kHz and 2 kHz) by designation 
code (when oscillation is 64 kHz) 

e Sampling frequency 4.0, 6.4 and 8.0 kHz 
(at oscillation of 64 kHz) up to 32 kHz is 
possible.(at selected DA output) 

e Maximum speech period of 10.9 minutes 
(at sampling frequency of 6.4 kHz) with 
16 M-bit ROM 

e Maximum number of words: 

111-word 


speaker. MSM6376 is best suited to the evalu- 
ation of MSM6372, MSM6373, MSM6374, and 
MSM6375, which are used as speech synthe- 
sizer LSIs with built in ROM, because the 
MSM6376 has the same circuit configuration 
as those LSIs. 


e Built-in 12-bit D/A converter of class A 
voltage type (with built-in pop noise 
suppression circuit) 

e Built-in LPF with attenuation factor of 
-24 dB/oct 
Note) fcut=cutoff frequency 

e Standby function to stop oscillation and 
all functions during the standby state 

e Oscillation selectable between RC 
oscillation and crystal oscillation 

e Master oscillation frequency: 

40 to 140 kHz (LPF output) 

40 to 256 kHz (DAC output) 
e¢ Supply voltage: 

4.5 to 5.5V 

e 64-pin-V1 plastic QFP 
(QFP64-P-1420-V1K) 
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PIN CONFIGURATION (Top View) 


N 


64 LEAD PLASTIC FLAT PACKAGE 


3S/STB 
NAR 


N 


INDEX MARK 





BLOCK DIAGRAM 


HARGSAS 
7-bit Latch 


21 stage Address Counter 


DATA ADPCM 
Controller Synthesizer 


a 
oO 
cS 

<= 

£2 
= 
© 
= 


Timing Controller 


Wt CaO ia 

Ora lk- 
6 > WM 
oa 
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ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings 
(DGND = AGND = 0V) 


—0.3 ~ +7.0 V 
Ta = 25°C 
—0.3 ~ Vpp +0.3 V 


—99 ~ +150 C 


Parameter 
Power supply voltage 
Input voltage 
Storage temperature z 


e« Operating Ranges 
(DGND = AGND = OV) 


Parameter Syme Range Unit 
Power supply voltage Pe V 
Operating temperature Pm —40 ~ +85 °C 
Master oscillation frequency 2 ~ 140 kHz 
Master oscillation frequency i 40 ~ 256 kHz 
DAO output level 0 ~ Vop 


+ 
> 
2 
: 
n 
a) 


< 


e DC Characteristics 
(DVDD = AVDD = 4.5~5.5V, DGND = AGND = OV, Ta=—40~85°C) 


Parameter | Symbol | Conditions | Min. | Typ. | Max.| Unit 
"H" input voltage oe oe Bixcaal — | —_ V 
input votage a eS 
output votage planes EI kL 
Output leak cure at ene Tal ale 
Operating current consumption ee eae 10 mA 
Standby current consumption / bs | = |=]. 10 UA 
Relative precision of DA output | Monel |  noload = | — | — | 40, mV 
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e AC Characteristics (VDD = 5V, Ta = —40 ~ 85°C, fosc = 64 kHz) 


Parameter [Symbol | Conditions _| Min. | Typ. | Max.| Unit 
Master oscillation duty cycle efaijel. ®t O80 JO Yo 
RESET input pulse width tw(RST) fo ee a ee ee | Us 
ST input pulse width (Note 1) twist 035] - | 350] ys 
2CH input pulse width twa | os | - | - | os 
ST-ST pulse interval | ts | — joss] - | - | ss 
ICH setup time tos | oss | - | - | us 
2CH hold time | ten | == — fogs} - | - | os 
Data set time | tw |  — | wi - | - 4s 
Data hold time | tw | — || -| -|s 
RCS setup time | ts |  — | to] - | - | us 
RCS hold time to | — | 0] -| - [4 
| [fsam: | trsen8_ | - | 80 | - | kee 
Selectable sampling frequency | tsamg | feeeryvt0 «= «| - «| a | | kHz 
| | fsams | fosont6 | - | 40 | - | kt 
NAR output time (1) (Note 4) tvs | | = | - | to | ps 
NAR output time (2) tnn Pm ft 500} ns 
NAR output time (3) (Note 2) | tuna | Atfsam=8 kHz | 350 | 375 | 400 | uS 
NAR output time (4) (Note 2) 375 us 
NAR output time (5) (Note 2) | tus | Attsam=8ktiz | 350 | - | 550] us 
BUSY output time (1) (Note 4) Hele Non, es ee ee tte US 
BUSY output time (2) (Note 2) | ten | Atfsam=8kHz | 350 | 375| 400 | us 
see are At master 
BUSY ouput time (8) (Now 5) a ec | fo ‘a 
BUSY output time (4) (Note 2) | tea | Atfsam=8 kHz | 350 | 375 | 400 us 


tata At master 
D/A converter transition time (Note 3) toar, toar | ms 
frequency=64 kHz 


Atmaster | 
frequency=64 kHz 
At master 
frequency=64 kHz 


LPF stabilizing time (Note 4) t ms 


© 


Standby transition time (Note 3) 
(at end of speech output) 


wm 

= fom 
mw 

NO wok 
CO : NO 
ow —h 
oO (>>) 
oo ee) 
_ 

PY 


oP ee At master 


T - 2CH pulse interval tsocH. ms 
frequency=64 kHz 


meek 
So 


ST input wait time us 


o> 
= 
n 


— 
© 


Note 1: The MAX value is proportional to fsam. 

Note 2: The duration is proportional to fsam. 

Note 3: The duration is proportional to fosc. 

Note 4: Applicable at the start of oscillation. 

Note 5: When playback occurs during the standby transition period (tpar). 


146 


OKI Semiconductor MSM6376 


e AC Characteristics 
(VDD = 5V, Ta = -40 ~ 85°C, fosc1 = 40 ~140 kHz, fosc2 = 40 ~ 256kHz) 





Parameter Symbol | Conditions | Min. | Typ. | Max. | Unit 
Master oscillation duty cycle | fury | — | 40 | 50 | 60 | % 
RESET input pulse width wan | — | to} - | - | ss 
ST input pulse width twist) 0.35 Yee ae iS 
2CH input pulse width tw(@cH) fF 0.35 a us 
ST-—ST pulse interval | ts |  — | 0.35 | oT uS 
Pica | — | - | tao | - | te 
Selectable sampling frequency | fsam2 | = — |= | fost | - kHz 
Psy | — | — ‘| tote | — | tt 
NAR output time (1) (Note 1) ftw |  — | - | - | 10 | us 
NAR output ime (2) Pw | — | - | - _| 600 | ns 
NAR output ime (8) we [| — [a] > |e | 
NAR output ime (4 Pw | — [al » |e |4s 
NAR output time (6) we [| — |a| - |«|us 
BUSY output time (1) (Note 1) | ts | | 10 | ps 
BUSY output time (3) (Notes 2) te | — | - |  - | 64 | ms 
D/A converter transition time toan, torr] =o —stié«‘iL || | mS 
LPF stabilizing time (Note 1) | to | — | ta] of | ta | ms 
Standby transition time aa po 9-0.1 poo 940.1 5 
(at end of speech output) 
ST-2CH pulse interva ieee ee eas 
ST input wait time be ee a OL ee Neder LS 











; 8 (kHz) ; 8 (kHz) ; 8 (kHz) : 8 (kHz) 
Sean (Ke ea ey, ee) eR 

; 64 (kHz), 64 (kHz) 64 (kHz) 64 (kHz) 
BOA tec tkHzy, 2 eee) cea): tose) 


Note 1: Applicable at the start of oscillation. 
Note 2: When playback occurs during the standby transition period (tpar). 
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TIMING DIAGRAMS 


1. At power-on 





2. At LSI startup and in standby state 


| | 

) tsns—r | af is ! 
or Playing ! 
| 
| 


i 
th ! 
AOUT (0) Oe 
t wt > 


I 
—>-———a— {par Play end toap + +— 
Standby state—rie—i f t—>}<— Standby state 
Standby . Standby 
transition transition 





3. Operation in channel 1 only (CPU input interface) 


address address address 


toar 
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4. Operation in Channel 2 Only (CPU input interface) 


l6~10 (I) 1st word address 2nd word address 





5. Operation in Address Designation with noVoice 


ST (1) | | | | | 
NAR (0) | | | | a 
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6. Timing Diagram of Echo Playback in Channel 1 
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Hf tw (CH) 


tsech titsech 


1st word play 2nd word play 3rd word play 


a ee 
2nd word play 


SS 


1st word play | | 





Input of the2CH pulse without lower- 
ing ST starts echo playback. Echo 
playback is canceled unless play is 
continuous. 


At echo playback, the waveform is a 
combination of the playback of chan- 
nel 1 by the ST pulse and a -6dB play- 
back of channel 2 by the 2CH pulse. 





In continuous play, the echois applied 
to the next word (continuous play 
means playback of another word dur- 
ing a single word vocalization.) 


Input unused code as a dummy code 
from the user selectable code at the 
end of echo playback. Without this 
input, the LSI may enter the standby 
mode without waiting for the 3 sec- 
onds after the end of playback when 
the standby option is selected. 
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7. Timing Diagram of Simultaneous Playback in Channel 1 and Channel 2 


CHS 5 tscH 


NAR (0) | | | | | | 


Start of channel 2 setting 


' 1 


em 
aes fo ee 
| 1st word play 3rd word play 4th word play 


Play of 2nd word — Play of 2nd word 
by -6 dB 


by -6 dB 


Channel 2 starts playing when the ST 
pulse is input and 2CH="L". The 
sounds volume can be changed by the 
number of the ST pulses using the 
table below. 


Channel 2 plays a pre-set word each 
time the 2CH pulse is input with the 
same sound volume until the LSI goes 
to the standby state or until channel 2 
is reset. 





Play of 2nd word 


by -6 dB 





Play of 2nd word End of channel 2 


by -6 dB | 
Play of 5th word 
‘by-12 dB 


Please input an unused code as a 
dummy code from the user selectable 
codes at the end of playback of chan- 
nel 2. Without this input, the LSI may 
enter the standby mode without wait- 
ing for the 3 seconds after the end of 
play when the standby option is se- 
lected. 


Number of ST pulses Attenuation 
1 No attenuation 
2 -6dB attenuation 
3 -12dB attenuation 
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PIN FUNCTIONS 


Pin Name 
16~10 


A20~A0 


D7~D0 


RCS 


BUSY 
NAR 
CR/XT 
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Function 
Selects and enters a user-specified word corresponding to the 
vocalized word. 
The code when the level of the ST pulse goes low is read, and 
latched as the level rises. 
These are the address terminals for the external connection of memory. 
The data is output when RCS is "L'. 
These are the pins to input the data from external memory. 
The data is input when RCS is "L". 
Insert a pull-down resistor of about 100 kQ to pins D7~D0. 
If these pins are used at an open state, the leakage current of 
hundreds yA may flow to a power supply pin at a standby state. 





When the level is "L', this pin enables ST pulse to be input and 


Reproduces echo, or reproduces two different tones simultaneously. 

If 2CH pulse is entered during operation in channel 1, echo is 
reproduced. Delay time for the echo can be changed according to 

the time of input of 2CH pulse. 

If ST pulse is entered when the level for CH2 is low, reproduction 

is performed in channel 2. 

Activated at the fall of ST. Data on 16 through [0 is read when their 
level is "L", and latched at the rise of ST. 

Enter an address for channel 1 when the level of NAR is "H". For 
reproduction in channel 2, sound volume can be changed according to 
the number of ST pulses when the level of 2CH is "L". 

In the case of SW input interface, synthesis is repeated while the level 
of ST is set to "L". __ 
the address from A20~A0, OE and CE are output. 

When the level is "H', the address pins of A20~A0, and CE and OE 
become high impedance. | 

During playback, "L" level is output. 

When the level is "H", the next channel address can be input. 

Selects RC oscillation or crystal oscillation. If the level of CR/XT is 

set to "H", OSC1, OSC2, and OSC3 work as RC oscillation pins; 


if the level of CR/XT is set to "L', OSC1 and OSC2 work as crystal 


oscillation pins, and a resistor with a resistance of about 
2 MQ is inserted between OSC1 and OSC2. 


OKI Semiconductor 


Pin Name 
OSC1 
OSC2 
OSC3 


CPU/SW 


3S/STB 


RESET 


OE 


DAO 
AOQUT 
SG 


AVDD 
AGND 
DVDD 
DGND 


= 
oO 
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Function 
Crystal oscillation and RC oscillaito pins. 
To use them for crystal oscillation, leave the OSC3 pin open. 
lf an external clock signal is to be used, it should be connected to 
the OSC1 pin with OSC2 and OSC3 left open. 
Pin for selection between CPU interface and SW input interface. 
"H" level = CPU interface. 
"L" level = switch interface 
Note: If SW input interface is selected, echo reproduction, and 
2-channel mixing reproduction cannot be performed. 
If the level of the 3S pins is "H', standby state is invoked three 
seconds after completion of speech synthesis. 
If the level of the 3S pins is "L’, the output from the DA converter 
remains at 1/2 VDD after completion of speech synthesis. 
lf the level of this pins is set to "L", the LSI is put in standby state. 
Upon RESET, oscillation is stopped, the output from the DA converter 
is grounded, and put to the initial state. 
The M6376 has a built-in power-on reset circuit. To make the power- 
on resetting function reliably, raise the power supply within 1msec. If 
this is impossible to do, enter the RESET pulse when hte power is turned 
on. 
A timing output pin that controls chip enable of external memory. 
The signal is output when the level of RCS is "L". 
A timing output pin that controls reading from external memory. 
The signal is output when the level of RCS is "L". 
A pin that outputs analog voice sent from the DA converter. 
A pin for output of analog voice sent from the LPF. 
A pin that improves SN ratio of LPF. 
To utilize the outpur from the LPF, connect a capacitor of about 1 UF. 
An analog power supply pin. — 
An analog grounding pin. 
A digital power supply pin. 
A digital grounding pin. 
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FUNCTION DESCRIPTION 


1. Voice Code Selection mum 111-word/phrases. The setting of I0- 
| 16 is as follows: 
User selectable words (phrases) are maxi- 


Table 1 List of User Selected Words 


10~16 Code explanation 
0000000 STOP code 
0000001 
z User selectable codes (111-word) 
1101111 
1110000 
BEEP codes 
1110111 
1111000 
z Test codes (do not use) 
1111111 
2. CPU Interface and Switch Input Inter- 2-1 CPU interface 
er | If the CPU interface is selected, the ST pulse 
The CPU interface and the switch input becomes valid when the NAR pin is "A". 
interface can be selected by the CPU/SW User selected words are then fetched inter- 
pin. When the CPU pin is high, the CPU nally and vocalized. This interface is effec- 
interfaceison. When the CPU pin is low, the tive for playback of several words continu- 
switch input interface is on. ously. Please note that when the ST pulse is 


16~I0 (1) 1st word K 2nd word 





Figure 1 Timing of CPU Interface (ST < 350 uS) 
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MSM6376 











AQUT (0) 


16~10 (1) {st word 9nd word 


ST (I) | | 
NAR (0) ie te tt (“‘(S!*;*;*;*‘“‘CSC~*™S 
BUSY (0) | f | a 


— 1st word played aoa ee 1st word played —— 
C 


Figure 2 Timing of CPU Interface (ST > 800 pS) 


kept at the "L" level for longer than 800uS, 
one word is played twice (at 8kHz sam- 
pling). 


When the ST pulse width is between 3501S 
and 8005, a single word is played once or 


twice. However, when the ST pulse is input 


from the standby state, a single word is 
played only once if within 80uS. 


When a ST pulse width of longer than 350uS 
(master frequency is 64kHz) isinput and the 
BUSY option has been selected, make sure 





the ST pulse is within 800 US after the rise of 
BUSY pin. 





2-2 SW input interface 


If the SW input interface is selected, the 
specified word is played repeatedly when 
ST is "L"level at the end of play of the speci- 
fied word and is finished when itis "H" level. 


For example, when this LSI is operated us- 
ing a push switch, the same word is played 
repeatedly as long as the switch is pressed 


es AA SOV PIAA AAS 
fet word played ee 





Figure 3 Timing of SW Input Interface (playing one word) 
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and when the switch is released, playback 
stops when the currently playing word is 
finished. 


When playing different words continuously, 
change the code of 10-16 and maintain ST at 


OKI Semiconductor > 


the "L" level before the play back is com- 
pleted. | 


However, note that the playing interrupted 
if the input level of 16-10 becomes "L" in- 
stantly when switching the address. 


16~I10 (1) 1st word 2nd word 


AOUT (0) 


io 
it 
4 


— 4st word played —»| — 1st word played —>l — 2nd! word — 





Figure 4 Timing of SW Input Interface (repeated play) 


In SW input interface, playback of the 1st 
and 2nd channels simultaneously is not pos- 


sible. Neither 2-channel mixing nor echo 
playback is possible in this interface. 
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3. BEEP Tone Generation 


Since this LSI has an on-chip circuit to gen- 
erate BEEP tones, the BEEP tones are se- 
lected using 16-10. Depending on the word 
code, the frequency and duration can be 
changed. The amplitude is approximately 
1/4 VDD. 


The NAR/BUSY pin outputs a "L" level 


MSM6376 


during BEEP tone play regardless of either 
NAR or BUSY is selected as the option. 
Figure 5 shows such timing. 





Neither the STOP code (explained later) nor 
2-channel playback is valid during the play- 
back of BEEP tone, The following table 
shows the relationship between the BEEP 
tones and addresses when the oscillation 
frequency is 64kHz. 


Table 2 Relationship between BEEP Tones and Addresses 


i6 BEEP tone 

frequency 
fae 

1 

1; 7] 1 
aft 
4 

| 1 1.0kHz 
Pye 


When the code for BEEP tone is input while 
playing either the 1st channel or the 2nd 
channel, the BEEP tone is generated after the 


Generating duration 
(sec) 
0.064 
0.125 
0.250 
0.500 
0.064 
0.125 
0.250 
0.500 


completion of play. The reverse case also 
holds true. | 


16~10 (I) User selected word code X BEEP tone code 





Figure 5 Timing at BEEP Tone Generation 
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4, Stop Code 


Speech playing is finished when theST pulse 
is input by setting 16-10 to "0000000" during 
play. The DA converter becomes 1/2VDD. 


The input method of the ST pulse is subject 
to the AC characteristics when the NAR 
outputis "H"level. When the NAR output is 
at the "L” level, the STOP code is valid by 


OKI Semiconductor 


setting the ST pulse to the "L” level longer 
than 1 msec (fosc=64kHz) or by the timing 
shown in Figure 6. 


The STOP code is not valid during the gen- 
eration of BEEP tone. When the STOP code 
is input, only playback is stopped while the 
oscillation and the analog circuitry are still 
operating. When the RESET poe is input, 
all operations are halted. 





l6~10 (1) "0000000' User select code 


ST (1) | 
LU more than i twac | 7 
imS 





Figure 6 Example of STOP Code Input Timing 


5. Sampling Frequencies 


Sampling frequencies can be specified for 
each word in the speech data of the built-in 
ROM. When the 1st and the 2nd channels 
are simultaneously played back, the sam- 
pling frequency of the 1st channel has prior- 


ity. 


Three types of sampling frequencies can be 
selected during speech data analysis. The 
relationship between the master frequency, 
fosc, and the sampling frequency, fs is as 
follows: 


Selection 1 fsam1=fose/8 
Selection 2 fsam2=fose/10 
Selection 3 fsam3=fose/16 


6. | Echo Playback and Channel 2 Play- 
back 


By using the 2CH input, echo or 2-channel 
playback is possible. Because both echo and 
2-channel playback use the 2CH pin, switch 
between modes by returning the LSI to the 
standby state. 
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This function is not available in the SW - 
input interface or during generation of BEEP 
tones. 


6-1 Echo Playback 


Echo playback is performed by combining a 
speech waveform of the 1st channel with a 
delayed speech waveform with -6 dB at- 
tenuation (half the amplitude of the channel 
1 speech waveform). 


The echo delay time is the time until the 2CH 
pulse is input from the start of play of chan- 


nel 1. 


However, when starting this operation from 


the standby state, pop noise suppression 


time is not counted as delay time. 


In echo playback, echo is applied to all the | 
words during continuous play of channel 1 
(continuous play means playback of thenext 
word during playback.) 


OKI Semiconductor 


6-2. Channel Mixing Playback 


Using 2-channel mixing playback, a differ- 
ent word can be played during the play of 
channel 1. This has a wide range of applica- 
tion such as BGM (back ground music) and 
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combinations of instruments. Speech data 
on channel 2 can remain the same while the 
sound volume may be changed to 1,1/2 and 
1/4 according to channel 1. The change in 
sound volume is determined by the number 
of ST pulses when starting the 2nd channel. 


Table 3 Number of ST Pulses and Attenuation 


Number of ST pulses Attenuation 
1 No attenuation (100% of speech data) 
2 -6d0B attenuation (1/2 of speech data) 
3 -12dB attenuation (1/4 of speech data) 


3) No attenuation 


1) -12 dB attenuation 2) -6 dB attenuation 





Figure 7 Input Timing of 2 Channel Mixing 


Once 2-channel mixing is set, it is main- 
tained until the standby state or until chan- 
nel 2 is reset. Because of this, restart can be 
accomplished by the input of the 2CH pulse 
only. 





7. Standby Transition 


When standby transition is enabled as an 
option, the LSI changes to the standby state 
and halts all operations unless another word 
is played within 3 seconds of the completion 
of playback of a single word. For this rea- 
son, it takes approximately 100mS before 
the next playback is started as the LSI needs 
to activate the pop noise suppression cir- 
cultry. 


When standby transition is disabled as an 
option, the LSI does not go into the standby 
mode even when playback is completed. At 
this time, the output from AOUT is approxi- 
mately 1/2VDD and the LSI still draws cur- 
rent as oscillation is continued. When re- 
started, the next playback begins after ap- 
proximately 3505. 


If disabling standby transition as an option, 
the RESET pulse must be input to set to the 
standby state. Pop noise may be generated 
at the input of the RESET pulse as the output 
level from AOUT becomes GND level in- 
stantly. 





8. Voice Input 


The voice output pin can be selected by the 
output of the DA converter either directly or 
through the built-in low-pass filter. 


8-1 Output Waveform of DA Converter 


The output amplitude from the DA con- 
verter is maximum 4095/4096 xVDD of a 
square wave that synchronizes with a sam- 
pling frequency. When selecting the DA 
output, addition of an external low-pass 
filter is highly recommended. 


Because the output impedance of DAO var- | 
ies between 15KQ and 35KQ, determine the 
filter constant so that the resistance varia- 
tion does not influence the cut-off frequency 
of the low-pass filter. 
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Table 4 shows the output level from the output. 
AOUT pin when selecting an optional DA 


Table 4 Output Level from DA Converter 


Condition Minimum level Unit 
| BEEP tone playback =VDD V 


8-2 Low-pass filter output When the sampling frequency (fsam) is 1/8 
and 1/10 of the master clock frequency, the 
Since the low-pass filter is composed of cut-off frequency, feut, is feut=3/ 64 fosc and is 
switch capacitors, the cut-off frequency var- feut=3/128 when fsamis 1/16. Table5 shows 
ies proportional to the master clock fre- the relationship between the sampling fre- 
quency. quencies and the cut-off frequencies. 


Table 5 Cut-off Frequency of Low-pass Filter 


Sampling frequency Master clock frequency Cut-off frequency 

(fsam) (fosc) (fcut) 

4.0 kHz Approximately 1.5 kHz 

6.4 kHz Approximately 3.0 kHz 

8.0 kHz | Approximately 3.0 kHz 

12.8 kHz Approximately 6.0 kHz 

16.0 KHz Approximately 6.0 kHz 
The low-pass filter characteristics when the from AOUT when selecting the low-pass 
sampling frequency is 8kHz are shown in filter option. 


figure 8. Table 6 shows the output level 


Table 6 Output Level of Low-pass Filter 
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Figure 8 Low-pass Filter Characteristics (fs=8 kHz) 


8-3. Pop Noise of Low-Pass Filter Output abruptly by approximately 0.7V when se- 
lecting the low-pass filter output and may 
Although this LSI has a built-in pop noise generate a "pop" sound. 


suppression circuit, the voltage of thecircled 
portion in the figure below may be changed 


Standby transition Standby transition 
period period 





Figure 9 Pop Noise of Low-pass Filter Output 


When connecting a diode at the output from Figure 10 shows the circuit. 
AOUT, the "pop" sound can be reduced. 





Figure 10 Pop Noise Suppression Circuit 
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9, RC Oscillation 


R1 (150kQ) 


OKI Semiconductor 


The external circuit diagram for RC oscilla- 
tion is shown below: 





Figure 11 RC Oscillation Connection Circuit 


9-1 Determination of RC Constant 


The RC oscillation frequency characteristics 
are shown in Figure 12. If fosc is set to 64 
kHz, choose the appropriate values for C 
and R2 using the following as a reference: 


C=100pF, R1=150KQ, R2=50KQ. 


9-2 Fluctuation of RC oscillation frequen- 
cies 


Oscillation 
frequency 
fosc (KHz) 


When choosing RC oscillation, the RC oscil- 
lation frequencies are varied according to 
the fluctuation of the external C and R2 as 
well as the process variations of LSI. 


When using a 50KQ R2, the error due to 
process variations of the LSI is maximum 
+4% so that the fluctuation of the RC oscilla- 
tion frequency when using a capacitance (C) 
of +1% accuracy and a resistance (R2) of £2% 
accuracy is maximum £7% approximately. 


Vpp = 5V 
R1= 150 kQ 


Load resistance value R2 (kQ2) 





Figure 12 RC Oscillation Frequency Characteristics 
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10. Crystal Oscillation crystal oscillator, KF-3854-13PO102 (64kHz), 
made by Kyocera. 


Figure 13 shows an external circuit using a 


laa 


Figure 13 Circuit Diagram of Crystal Oscillator Connection 





11. Connection with MSC1191/1192 12. Wiring for Power Supply 


When using an MSC1191 and an MSC1192, Supply the power supply for this LSI from 
connect the STBY pin to theOSC3/CS pin an the same power supply as illustrated below 
the OSC2 pin, respectively. When connect- and divide into an analog section and a logic 
ing with an MSC1191/1192, set C and R section on wiring. 


after mounting it to the board as the oscilla- 
tion characteristics may change. 


DVDD AVDD 


MSM6376 
DGND AGND 





Figure 14 
If the analog section and the logic section not provided because there is possibility to 
are supplied from a separate power supply, bring about a latch-up , etc. 


make sure that the separate power supply is 


Not available Not available 
Power supply for analog 


| +5V 
Power supply for digital ——y, | 


DVDD AVDD DVDD AVDD 





Figure 15 
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13. External ROM Timing timing under voice playback at fosc = “64 
kHz and fsam = 8.0kHz. 


Figure 16 shows the external ROM driving 





Note *1) This is proportional to fosc 
*2) This is proportional to fsam 
*3) CE,OE and DO~D7 are input and output at the frequency of 250us or 125s hereafter. 


Figure 16 External ROM Timing 
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Note: Use a CMOS type 27C256 as an EPROM if possible. If an NMOS type 27256 is used, 
there are some cases where the power voltage variation of the EPROM becomes a 
source to generate noise. 


Figure 17 Example of Interface Using 4pcs. 256Kbit EPROMs 
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Note: Use a CMOS type 27C256 as an EPROM if possible. If an NMOS type 27256 is used, 
there are some cases where the power voltage variation of the EPROM becomes a 


source to generate noise. 


Figure 18 Example of Applied CPU Interface Circuit 
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Note: Use a CMOS type 270010 as an EPROM if possible. If an NMOS type EPPROM is used 
the power voltage variation of the EPROM becomes a source to generate noise. 


Figure 19 Example of Interface Using 16pcs. 1Mbit EPROMs 
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OTP BUILT-IN VOICE SYNTHESIS LSI 





GENERAL DESCRIPTION 


The MSM6378A/MSM6379 is an ADPCM 
voice synthesis LSI with a built-in one-time 
PROM (OTP). The MSM6378A/MSM6379 
reproduces the speech data, which the user 
has analyzed and recorded using the 


FEATURES 


e CMOS 
e MSM6379: Built-in 512Kbit OTP 
(500Kbits for recording) 
e MSM6378A: Built-in 256Kbit OTP 


(244bits for recording) 


e Abit straight ADPCM method 

e Built-in low pass filter 

e Built-in 12bit DA converter 

e Data write time: MSM6379 16sec. 
MSM6378A 8 sec. 


e¢ Oscillation system: 
R/C oscillation or external 
clock input 

© Oscillation frequency: 64 to 256kHz 

e Sampling frequency: 
4 to 16kHz (original 
oscillation frequency /16) 

e Activation: Power on start or 
reactivation after one shot 

output 


"ANAWRITER'" for an exclusive use, through 
a speaker driving AMP and speaker. The 
MSM6378A/MSM6379 can be used in voice 
cards, small-quantity multi-product toy line- 
ups, and personal use devices. 


e Speech output: one-shot or repeat 
e Low current consumption 
e Largest speech time: 
MSM6379 —- 32.0 sec. 
(4kHz sampling) 
MSM6378A 15.6 sec. 
(4kHz sampling) 
¢ Speech phrase number: One phrase only 
¢ Power supply voltage: 
DAO pin 2.4 to5.5V 
AOUT pin 2.7 to 5.5V 
(fsam < 8 kHz) 
3.5 to 5.5V 
(fsam < 10 kHz) 
e Shipping package: 
16pin plastic DIP (DIP 16-P-300W1) 
chip 
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PIN CONFIGURATION 


(Top View) 16 Lead Plastic DIP 





Note: This is applied to MSM6378ARS and MSM6379RS. 
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[ZI 


DAO 


AOUT 


OSC1 
OSC2 
OSC3 


SA 
TEST 
REP 





ADDRESS 
COUNTER 


OTP 
256kKbit (MSM6378A) tie 


512kbit (MSM6379) 


12bit DAC 


ON START GND 


WVYSVId HD071E IWNOILONNSA 


IOPONPUCSTUIES TIO 


6ZE9/WSLE9INSIN 
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ELECTRICAL CHARACTERISTICS (VPP=VDD at reproduction) 


Absolute Maximum Rating 


Power supply voltage | oo | ta=aee | 00 
Input voltage | vw | Tana | -08-Vons | V 
Storage temperature Tstg fern ere eran C 


_ Operating Range 


DAO pin 2.4~5.5 
Power supply voltage VDD GND=0V AOUT pin 2.7~5.5 (fs<8 KHZ) V 
| 3.5~5.5 (fs=10 kHZ) 


Operating temperature —10~70 °C 


Oscillation frequency | foc | Ue 64~256 KHZ . 


DC Characteristics 











‘L" input voltage ee ney 0.2xVo0|V 
seats Applies to CE, SCK, PGM, | — | ao a 
SA,W/R, and TEST pins 
como | om | momen || 
| REP pins 
input current ae a TT 
Operation current consumption . bbe ee eee oh eOe | mA 
Standby current consumption a ee ee A 
DA output relative accuracy — / |vocl | Noload =f — | — | ao | mv 
DA output impedance Roo | ts | | 88 | ko 
LPF minimum driving resistance | Raut | § — | 50 | — | — | ke 
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AC Characteristics . 
(Vop=4.5~5.5V GND=0V Ta=0~70°C) 


Parameter 
Oscillation duty cycle 
Sampling frequency 


Oscillation stabilization time | tose |  32fosc = | 128 | — 
Upper offset time | tou | 1am || 
Lower offset time | ton | Kam =| 128 «| — 82 
MSM6378A speech output time| tours | _24aKnivianivtany | a9 | — | 186] S$ 
eo 
fm 








MSM6379 speech output time | toure | SOOKDiv(Abitfsan) | 8.0 


SA input pulse width - ps 
MSM6378A data write time “Use ANAWRITER | — | S 
MSM6379 data write time “UseANAWRITER | — | 16 | — | S$ 


* MSM6378A/6379 guarantees the write only by the ANAWRITER or speech analysis editing tools 
(AR761 and AR76-202). The anawriter is a registered trademark of Oki Electric Industry Co., Ltd. 
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TIME CHARTS 


1. Reactivation after One-shot Output 


VooVpp A 


REP(|) 


SA\(|) 


AOUT,DAQ(0) | ’ 
OUT OFL OFL 
{for} et >of —— fo 


0SC3(0 Nl seenchei: seeilletion 





2. One-shot after Repeat 


rep) f ——— 


SA(|) 


AOUT,DAO(0) | 
tosc tour tort tour tor. 


toru tofu 





3: Repeat during Speech Output 


Vop.Vep - 
REP(I) | > 
SA\(I) [ ¥ a. 


e+} 
i ee OF = 
AOUT,DAQO(O) 


tosc tout tort tosc tout tort 
rep Hl— p< <i — 7/9 - 


toru toru toru 





Note: When REP pin is merely set to "H" level, the speech is not output. 
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4, Reactivation during Speech Output 


Vpp.Vpp / 


REP(1) 


SA(I) h Y 


AQUT,DAO(Q) oy | ooo 
tosc tosc tout tort 
$ret} $$ > egt ——_—$>g —p>| 


toru 


t 
Noise oe 





Note: When SA pin goes to "H" level during playback, speech is stopped and a noise is output. 


178 


MSM6378A/6379 


PIN DESCRIPTION 


Pin Name 
REP 


SA 


OSC1 
OSC2 


OSC3 
DAO 
AOUT 
Vpp 


Vop 
GND 
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- Function 
Repeat/one-shot selection pin. In power-on or input to SA pin, one-shot is 
Output when REP="L" and repeated speeches are output when REP="H’". 
The speech is not output so long as this pin is merely set to "H" level. 
This pin does not include pull-down resistance. 
Pin to be reactivated after one-shot output. When a single pulse is applied 
to SA pin, the LSI is reactivated on the falling edge. This pin includes pull- 
down resistance. 
Interface pin for the ANAWRITER for exclusive use. Set to "L" or open’ in 
playback. This pin includes pull-down resistance. 
Same as above (W/R). 
Same as above (W/R). 
Same as above (W/R). 
Interface pin for the anawriter for exclusive use. Set to "open" in playback. 
Internal circuit test pin. Set to "L" or open" in playback. This pin includes 
pull-down resistance. 
Oscillation RC connection pin or external clock input pin. 
Oscillation RC connection pin. Set to open to input external clock through 
the OSC1 pin. | 
Same as above (OSC2). 
DA converter output pin. 
LPF output pin. 
Power voltage pin for writing the built-in OTP. Set to Vpp = Vpp or "open’ 
in playback. 
Power pin. 
Ground pin. 


OKI Semiconductor 


FUNCTIONS 
1. Number of Phrases 


One word only 


C (pF) R1(kQ) R2 (kQ) 
3V. SV; 3V. «OSV | O8BV SV 


200200 


_ ___ 244K bit 


Abit x fsam 


500Kbit 


Abit x fsam 





The values of C, R1, and R2 for the above 
table are for the MSM6378A 16-pin DIP. The 
oscillation frequency fluctuates with an ex- 
ternal resistance and floating capacity. 
Therefore, since the oscillation frequency 
fluctuates when the board wiring and pack- 
ages are different, determine the constant 
after check with monitoring fosc atOSC3 pin 
with reference to the above table. 


OSC 1 OSC 2 


U 


Ta70pF 


Ta70pF 


MSM6378A/6379 


2. Relationship Between R, C, Original 
Oscillation Frequency, and Speech 
Output Time 


touT1(sec) touT2(sec) 
MSM6378A MSM6379 


15.6 32.0 
10.4 21.3 
7.8 16.0 
6.2 12.8 
9.2 10.6 


3. Ceramic Oscillator (fosc=256kHz) 


e Figure 3-1 shows an external circuit 
that used the ceramic oscillator 
CSB256D made by Murata. 

e Figure 3-2 shows an external circuit 
that used the ceramic oscillator KBR- 
256B made by Kyosera. 


OSC 1 OSC 2 


_[ 560pF | 560pF 


Figure 3-1 Ceramic Oscillator (CSB256D) Figure 3-2 Ceramic Oscillator (KBR-256B) 


Connection Circuit 





Connection Circuit 
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4. Pop Noise Prevention 


To prevent generation of pop noise before 
and after speech output, the MSM6378A/ 
6379 contains a 12Kbit offset data area in the 
built-in OTP. The anawriter for exclusive 
use automatically reads the offset data into 
the MSM6378A /6379. 


Upper offset 
data 


ADPCM 


Lower offset 
data 


OKI Semiconductor 


5, Activation 


The MSM6378A/6379 is activated as soon 
as the power is turned on (power-on start 
function). Toreactivatefromstand-by mode, 
apply a pulse on the SA pin, and the speech 


is again output. 


4Kbits 


: 244Kbit, 500Kbits 


8Kbits 





6. Repeat 


The MSM6378A/6379 repeats when the REP 
pin is set to "H"level. However, the speech 
is not output when the REP pin is merely set 
to "H"level. 


7. Standby Mode 


When the REP pin is set to "L"level, the 
MSM6378A/6379 outputs one-shot speech 
and enters standby mode after the power is 
turned on ora pulseis applied to the SA pin. 
While in standby mode, internal oscillation 
stops and the OSC3 pin is set to "H"level. 


feut (kHz) 


Approx. 1.5 


as Approx. 2.2 

Le! Approx. 2.9 

Approx. 3.6 
1 


a Approx. 5.1 


8 

: 

Approx. 4.4 
; 

Approx. 5.8 
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8. Speech Output Pin 


The MSM6378A/6379 has two speech out- 
put pins. The DAO pin is for internal DA 
converter output, and the AOUT pin is for 
DAO output via the LPF. 


9. LPF Characteristic 


The LPF cut-off frequency (fcut) is always 
proportional to original oscillation fre- 
quency. The following figure shows the 
LPF characteristic curve at 8kHz sampling 
frequency (with the original oscillation fre- 
quency set to 128kHz). 


t 
| 
' 
I 
4 
‘ 
' 
| 
I 
t 
“4 
| 
' 
I 


ceo prr rm mre cr rn rrr rrr 
teehee eee bee ee an te ee HH ty - 
lacbieee cet eee bees at gees 
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10. Pop Noise of Low-Pass Filter Output 


Although the MSM6378A/6379 has a built- 
in pop noise suppression circuit, the voltage 


Standby transition 
period 


MSM6378A/6379 


of the circled portion in the figure below 
may be changed abruptly by approximately 


0.7 V when selecting the low-pass filter out- 


put and may generate a "pop" sound. 


<—_+| 


Standby transition 
period 





Pop Noise of Low-pass Filter Output 


When connecting a diode at the output from 
AOUT, the "pop" sound can be reduced. 


AOUT 


The following figure shows its circuit. 


——_ 0) 


Pop Noise Suppression Circuit 
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APPLICATION NOTES 
I. Playback 


1.1 When Used Standard AMP 


mm 
~~ 
ws 
= 
co 
~~ 
wv 
CO 
= 
YY 
= 





Note: The capacitor connected to the SA pin contributes to noise margin in the case of SA being 
‘open’ ; 


180 


OKI Semiconductor ~ MSM6378A/6379 


1.2 Use of MSC1191 as AMP 


MSM6378A/6379 





Note: * MSC1191 is the most suitable amplifier to drive a speaker for the voice LSI. When MSM6378A terminates 
the reproduction of speech data, MSC1191 is also put into power save mode automatically. 


1.3 Use of Tras AMP 


om 
™ 
oD 
< 
foo) 
™ 
oD 
co 
= 
w 
= 





Note: If 5V or less is used, change the constant used to divide the resistor in the output stage. 
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EXAMPLE OF WRITE CIRCUIT 


(equivalent to the playback circuit) 


ON: During playback 
OFF: During writing 


Hl 


VDD or GND 


NH 
Mm 
oo 
= 
co 
mM 
CO 
co 
= 
wa 
= 


A To ANAWRITER: During writing 


O O @ © © CO 
= Open: During playbac 
Vpp OSC1 CE SCK PGM EQL Vpp WR GND Pp g play 


* ANAWRITER interface pins 





Note: * Be careful about noise margin for input pins that are open during playback. 
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MSM6652-XXX/MSM6653-XXX/ 
MSM6654-XXX/MSM6655-XXX/ 
MSM6656-XXX 


Internal MASK ROM Speech Synthesis LSI 











GENERAL DESCRIPTION 


The MSM6650 family is a successor to the MSM6375 family that are speech synthesis LSIs with 
internal mask ROM. Since the PCM Method is added in addition to the ADPCM Method, a 12bit 
DA converter and a -40dB/oct low pass filter are built in, high quality sound synthesis was made 
possible. 


The conventional "BEEP" tone and a 2-channel mixing function are now easier to use, and a 
melody function, fadeout function and random vocalization function are now included. External 
control is easier than before due to the addition of an edit ROM that can form sentences by linking 
phrases. 


As it is possible to select standalone mode or microcomputer interface mode by the mask option, 
it can handle various applications. Because microcomputer interface mode has serial inputs, it 


is possible to reduce the number of ports for controlling microcomputers. 


We developed an MSM6650 driven by: external ROM as an evaluation LSI for the MSM6650 
family. — 
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The general differences between the MSM6650 family and the MSM6375 family follow. 


MSM6650 Family MSM6375 Family | 
Interface Standalone/Microcomputer SW input/CPU input 


Abit ADPCM / 8bit PCM / Melody PCM 





Speech Synthesis Method Abit ADPCM 
BEEP Tone Output Frequency | 0.5 kKHz/1.0 kHz/1.6 kHz/2.0 kHz 1.0 kHz/2.0 kHz 
Duration Arbitrary (16 ms~2100 ms) Fixed (64 ms/128 ms/250 ms/500 ms) 
Sampling Frequency ~ | ° 4.0 kH2/5.3 kHz/6.4 kHz/8.0 kHz 4.0 kHz/6.4 kHz/8.0 kHz (fosc = 64 kHz) 
(fsam) 10.6 kH2/12.8 kHz/16.0 kHz/32.0 kHz |16.0 KHz/25.6 kHz/32.0kHz (fosc = 256 kHz) 
Original Oscillation Frequenc | 

a | aaa edueny | 956 kHz (RC)/4.096 MHz (X'tal) 40 kHz ~ 256 kHz 

LPF Attenuation Factor -40 dB/oct -24 dB/oct 

LPF Cutoff Frequency face f 1.5 | 3.0| 3.0 






f fam | 4.01 6.4| 8.0 


four (KHz) 


Maximum No. of Phases 111 

Pullup/Pulldown Resistance No 
Standby Conversion Time 3.0 sec 
Mask Option 14 types 


Edit ROM 
Fadeout 
Random vocalization 
Melody regeneration 
PCM regeneration 
Serial input/Port output 







Additional Functions 


See the related Data Book for details on differences. 
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MSM6652/6653/6654/6655/6656 


This LSI is classified roughly into standalone mode and microcomputer interface mode. Because 
this data sheet explains the two modes separately, please refer to appropriate items by the index 


Table of Contents 


below. 
Standalone 

Page 
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BLOCK DIAGRAM. .........cccesssssescceceeceeneneees 188 
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AC CHARACTERISTICS ...0.. ee eeeeeeeeteeeees 190 
TIMING CHART 2oieniienea ale 191 
PIN DE TAILS 233254 cietodactsetestte cesses sab tet 193 
FUNCTION DETAILS oe eeeeeeeeereeeeeee 194 
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2. INTERNAL ROM USAGE DISABLED AREA ..194 


3. PULLUP/PULLDOWN RESISTANCE ........04 194 
A. OPTIONS) aciaiicsandlacotisstedenheaneann banca 194 
5. STANDALONE MODE .....secssssssssesssecsseessseesseeeen 195 
6. SAMPLING FREQUENCY .....cssssessssssssesseessseees 202 
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14, CERMIC OSCILLATION ....sssssssssssssecssssesssesceseee 224 
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Microcomputer Interface 
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(1) STANDALONE MODE | 


FEATURES 


Maximum Vocalization Time 
Type ROM Capacity 
fsam = 4.0 kHZfsam = 6.4 kHzfsam = 8.0 kHz|/fsam = 16.0 kHz 
MSM6652 288 Kbit 16.9sec 10.5sec — 8.4sec 4.2sec 
MSM6653 544 Kbit 7.880 
MSM6654 15.9sec 


MSM6555 1.5 Mbit 24.1800 
MSM6656 129.18e¢ 32.28e¢ 


(Actual speech ROM area is less by 22 Kbit) 


ROM custom 

4-bit ADPCM method /8-bit PCM method 

Melody function 

Edit ROM function 

2-channel mixing function built in 

Internal random vocalization function 

Fadeout function (4-step change of sound volume) 


BEEP tone built in BEEP tones of 0.5 kHz, 1.0 kHz, 1.6 kHz and 2.0 kHz can be 
generated by specification code. 

Sampling frequencies 4.0 kHz,5.3 kHz, 6.4 kHz,8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 
32.0 kHz 1) | 





Note 1) 32.0 kHz cannot be selected if RC oscillation is selected. 
Maximum number of phrases: 120 Phrases 
Internal 12-bit D/A converter 
Internal LPF attenuation factor :-40 dB / oct 


Standby function 

RC oscillation or ceramic oscillation can be selected 

Package : 18-pin DIP (DIP18-P-300) 
: 24-pin SOP (SOP24-P-430-VK) 
: Chip 
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PIN CONFIGURATION 
(Top View) 


18 Lead Plastic DIP 


SW3 
Swe 
SWI 
SWO 
RND 
OSC3 
OSC2 
Osct 
VDD 





Note: Applicable to MSM6652-XXXRS, MSM6653-XXXRS, MSM6654-XXXRS, 
MSM6655-XXXRS and MSM6656-XXXRS 


24 Lead Plastic SOP 





Note: Applicable to MSM6652-XXXGS-VK, MSM6653-XXXGS-VK, MSM6654-XXXGS-VK, 
MSM6655-XXXGS-VK and MSM6656-XXXGS-VK 
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Address & 


Switching 
Controller 





OSC 


X'tal/RC 





16 stage (MSM6652 


17 stage (MSM6653 
18 stage (MSM6655 


) 
| ) 
17 stage (MSM6654) 
) 
18 stage (MSM6656) 


Multiplexer 


16 stage (MSM6652) 
17 stage (MSM6653) 
17 stage (MSM6654) 
18 stage (MSM6655) 
18 stage (MSM6656) 
Address Counter. 


Timing Controller 


O ©) ©) 
RESET VDD GND 


288Kbit (MSM6652) 
544Kbit (MSM6653) 
{Mbit (MSM6654) 
1.5Mbit (MSM6655) 
Mbit (MSM6656) 
ROM 


(Editing ROM & Address ROM 


Contains 22Kbit) 


a 


ADPCM 
Synthesizer 
DATA : 
ioe 


PCM 
Synthesizer 


Melody 


Generator 


BEEP Tone LPF 
Generator 











O 
AQUT 


WVYSVId HO071d 


9599/SS99/S99/ES99/ZS99INSIN 


IO|NPUOSTUIES IO 


OKI Semiconductor MSM6652/6653/6654/6655/6656 
ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


(GND = OV) 


Parameter Symbol Limits Unit 


Power Supply Voltage a Ta = 25°C -0.3 ~ 7.0 V 
Input Voltage -0.3 ~ Vpp+0.3 V 


sorage Temperature | Tap | “55 ~ 150 °C 


Operation Range 
(GND = 0V) 


Parameter Limits Unit 
Power Supply Voltage te ne me v 
Original Oscillation Frequency (1) 
Original Oscillation Frequency (2) 


Note 1: The accuracy of the oscillation frequency when RC oscillation is selected depends largely on the accuracy 
of the R and C of the external parts. 


DC Characteristics | 
(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 


Unit 
en 
ss ase seasiae nse 
Internal plow resistance terminal! -200 
0 


Parameter 
"H" Input Voltage 
"L" Input Voltage 
"H" Output Voltage 
"L" Output Voltage 
"H" Input Current 1 
"H" Input Current 2 
"L" Input Current 1 
"L" Input Current 2 
Operating Current Consumption 
Standby Current Consumption 
LPF Load Resistance Raout 
LPF Output Impedance 


g 
<(j_<j<l< 
= S \2 |= |= |3 
o 
> > 
o> NO 
<=) cj <r fj< 


— < 
C 
ai N : © 
=e Cre ETE 
> = > r\| rl! YS 


~~ 


= 
vo 
=v 
wh, 
> 
Co 
ga 
> 
o1 por 


eo 
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DC Characteristics 


(Vpp = 3.1V,-GND = OV, Ta = -40 ~ 85°C) 

Parameter Symbol| _—Condition | Min. | Typ. | Unit 
"H" Input Voltage ie" nena 2 UE Vv 
"L" Input Voltage | - | - | 05 | V 

"H" Output Voltage ai lon = -1mA 26 | ee | Vv 
'L’ Output Vottage ea a a v 
'H Input Current pS aa eee Oe 
“H" input Current 2 Internal plow resistance pin pA 
tower Pg feet 
Input Gurvent 2 ine [Internal pullup resistance pin | 10 | 20 | 100 | uA 
Operating Current Consumption a mA 

Standby Current Consumption be oe a HA 
LFP Output Impedance | Furr | I= 100WA_ | - | 1 | 8 | ko 


AC CHARACTERISTICS 
(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 


___ Parameter Symbol] Condition —|_ Min. | Typ. | Max. | Unit 
Original Oscillation Duty Cycle at cena ee % 
RESET Input Pulse Width tT ai! - {| 10 | - | - | us 
RESET Input Time after Power on fee PTS ps 
RND Input Pulse Width Rai RAN Function details 5.2 us 
SW3-SWO Input Pulse Width | twsm | = ~Ss | 16 | | | 
BUSY OuintTinet) [ts | as 
BUSY Out Tine@) | wy | ance | os OO [as 
Chattering Prevention Time ftw | oo -tsti‘<‘i**é‘ ST ms 
DACoweter Charge Tine [wwe [=e] ees 
LPF Stabilization Time ete Ae ee a i Pe ed) 0, ms 
Standby Conversion Time | trp | id: 0.20 | 0.25 sec 
Capture Random Address Time | tra |  Functiondetails52 | 16 | 32 | 48 | uS 
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OKI Semiconductor MSM6652/6653/6654/6655/6656 
TIMING CHART 


1. When Power is Turned ON 
Vop fi} 
—>—<«— tp(RST) 
RESET (1) fol fe tweasn 
BUSY (0) / 


2. When LSI Starts Up and is In Standby Status 


tw(sw) 


Swo (1) Address Data Capture 
! {CHA ! 
A 


AOUT (0) 





IT ' tpaR ‘testa. st tar 
Oscillation Startup ‘“ af ee eae 


eats Sige: 
Standby Status ° : | | ee Standby Status 
Standby Conversion Time 


3. Repeat Vocalization Timing Chart 


BUSY (0) zi 
AUT (0) | 1Phrase } } continuols | 
' Vocalization «= | Vocalization 


MSM6652/6653/6654/6655/6656 OKI Semiconductor 
4. Timing Chart When SW 3~SW 0 are Changed During Vocalization 


SW3 ~ SW2 (1) "L | 
SW4 (1) | | 
SW (1) | | | 
AUTO) ee III ENN 
2nd Phrase ! 
__Nocalization toua | _Vocalization | 


ist Phrase ! 
' Vocalization :  tcHa : — Vocalization 


t 


1st Phrase Speech Stop 


5. Repeat Vocalization Timing Chart of Random Vocalization 







{stPhrase ‘Same Phrase | 
Vocalization Continuous Vocalization 


Oscillation Startup 
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OKI Semiconductor MSM6652/6653/6654/6655/6656 
PIN DETAILS 


Pin Name 


BUSY 
XT/CR 


AOUT 
GND 
VDD 


OSC1 


OSC2 


OSC3 


Pe) 
= 
O 


4 
mm 
on 
4 


SW3~SWO 


A2~A0 


1/O Function 
LSI is in standby status if set to "L". At this time oscillation stops and AOUT output 
becomes GND, and returns to initial status. 
LSI has internal power ON reset. 
To operate power ON reset correctly startup power within 1 mS 
If not, apply RESET pulse when power is turned ON. 
This pin has internal pullup resistance. 
Oc] Outputs "L" level during vocalization. In "H" level when power is turned ON. 
X'tal/RC selectable pin. Set to "H" level if ceramic oscillator is used. 
Set to "L" level if RC oscillation is used. 
Speech output pin of internal LPF. 
Ground pin 
Power pin 
Ceramic oscillator connection pin when ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Input from this pin if external clock is used. 
Ceramic ocsillator connection pin when ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Set to open if external clock is used. 
Outputs "L" level in standby status. 
Set to open if ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Outputs "H" level in standby status when RC oscillation is selected. 
Random vocalization starts if RND pin is set to "L" level. 
Captures address from random address generation circuit in LSI at fall of RND. 
Set to "H" level if random vocalization function is not used. 
This pin has internal pullup resistor. 
A test pin. Set to "H" level. This pin has internal pullup resistor. 
Phrase input pins corresponding to vocalized sound. 
lf input changes, SW3~SWO pins capture addresses after 16 mS, and starts speech 
synthesis. These pins have internal pulldown resistor. 
Phrase input pins corresponding to vocalized sound. 
AO input becomes invalid if the random vocalization function is used. 
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FUNCTION DETAILS 


1. VOCALIZATION CODE SPECIFICATION 


The user can specify a maximum of 120 phrases. Table 1.1 shows the settings by A2~A0 and 
SW3~SWO. 


Table 1.1 User Specified Phrase List 


0000 Forbidden Code 


000 
\ ee User Specified Phrase 
111 4411 (120 phrases) 


2. INTERNAL ROM USAGE DISABLED AREA 


The last 3 bytes of the internal ROM are not to be used as shown in Table 2. Please do not use those 
3 bytes when analyzing speech. 


For instance, make sure to select only the MSM6652 by analysis tool AR76-202 (do not use 
MSM6653 for example) when making EPROM for the MSM6652. : 


Table 2.1 shows the addresses that are not to be used for each model. 


Table 2.1 Internal ROM Layout and Usage-Disabled Area 


Type Speech Data Area Usage-Disabled Area 
MSM6652 — QOBO0 ~ O8FFC O8FFD, O8FFE, O8FFF 
MSM6653 00B00 ~ 10FFC 10FFD, 10FFE, 10FFF 


MSM6654 QOB00 ~ 1FFFC {FFFD, 1FFFE, 1FFFF 
MSM6655 00B00 ~ 2FFFC 2FFFD, 2FFFE, 2FFFF 


MSM6656 00B00 ~ 3FFFC SFFFD, 3FFFE, SFFFF 


Note: Addresses are in hex mode. : 
3. PULLUP/PULLDOWN RESISTANCE 


The RESET, RND and TEST pins have internal pullup resistors and the SW3~SW0 pins have 
internal pulldown resistors. | 


4. OPTION(S) 


In standalone mode the XT/CR pin can be used to select the oscillation circuit. If this pin is set 
to "H" level the circuit is in ceramic oscillation or X'tal, conversely, if set to "L" level, the circuit 
is in RC oscillation. 


In the case of RC oscillation, however, a 32 kHz sampling frequency cannot be used. 
An option to move to stand-by mode can be selected when rewriting ROM data. 
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5. STANDALONE MODE 


In standalone mode, the complete SW input interface function and the random vocalization 
function can be used. 


5.1 Complete SW Input Interface 


With the complete SW input interface, speech synthesis starts when SW3~SWO pins have 
changed. However, to prevent chattering, the address at 16 ms (tcya) is captured after 
SW3~SWO pins have changed. Speech synthesis does not start even if A2~A0 pins have changed. 
Set the RND pin to "H" level if the random vocalization function is not used. 

At the power supply , SW3~SW0 pins are all "L" level. 

The complete SW input interface is effective when operating MSM6650 using a push switch. 
Speech synthesis starts when an address is changed by pressing the push switch. If the push 
switch is released during vocalization, vocalization stops when the current vocalized phrase 
ends. 


A2 ~A0 (1) \ | 


SW3 ~ SW1 (1)"L" 





SWO (1) tw(sw) 


Oscillation startup 
Figure 5.1 Complete SW Input Interface 1 Phrase Vocalization Timing 
Figure 5.1 shows one phrase vocalization timing. 
If the push switch is continuously pushed, the same phrase vocalization is repeated. Figure 5.2 


shows repeat vocalization timing. Figure 5.3 shows vocalization timing when A2~ AO are 
changed during vocalization. 


A2~A0 (1) X 


SW3 ~ SW1 (1)"L' 


SWO (I) | | 






1st Phrase 1st Phrase 
a Vocalization 14 Continuous 
Oscillation startup “ ee Vocalization 


Figure 5.2 Complete SW Input Interface Repeat Vocalization Timing 
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SWS ~ SW1 (1)"L" 


Swo (1) | | | 






2nd Phrase 


Vocalization 


1st Phrase 


ae Vocalization | 
Oscillation startup SSS 


Figure 5.3 Complete SW Input Interface Vocalization Timing 


If SW3~SWO terminals change during vocalization, vocalization stops and the next phrase is 
vocalized. For the next phrase vocalization, speech is first stopped and is synthesized after 16 mS 
of chattering prevention. 


Figure 5.4 shows vocalization timing when SW3~SW0 are changed during vocalization. 


‘A2~A0(I) — X | 


SW3 ~ SW2 (1) "L" 


SW1 (1) | | 
swo (1) | | | 







AOUT (0) , / | 
i IstPhrase | 2nd Phrase 
4 
1st Phrase Speech Stop 


Figure 5.4 Vocalization Timing when SW3~SW0O Are Changed during Vocalization 
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If speech is started up at a non-used address in the user specified phrase, AOUT reaches 1/2 
VDD, but speech is not vocalized. Figure 5.5 shows the timing. 


A2~A0(1) — X 


SW3 ~ SW1 (1) 'L" 


SWO (1) | . | | 
BUSY (0) | i 


AOUT Wine SS ccna 
' — : BN 


Oscillation startup 


Figure 5.5 Timing when Speech is Started up at an Address 
except the User-Specified Phrase 


In the complete SW interface, addresses (against SW3 ~ SW0O) that do not start up exist without 
fail. When power is turned ON or when inputted to RESET, the addresses set from SW3 to SWO 
become the addresses that do not start up. Therefore, when the circuit consists of diode matrixes 
that use push switches, the maximum vocalized phrases become 120 phrases. 


Combinations of A2 ~ AO are 8 kinds. 


When addresses of SW3 ~ SW0 that do not start up are 0000; 
27 — 8=120 (phrases) 
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5.2 Random Vocalization Function 


The random vocalization function randomly generates 31 types of addresses corresponding to 
5 bits of the addresses of AO, and SW3~SWO pins (except ALL "L") on the LSI, and vocalizes 
speech. | , 


This means there is no external input to AO, SW3~SW0 pins. Since the AO pin has no internal 
pullup/ pulldown resistance, permanently set to "L" or "H". 


Speech may not be vocalized if a phrase is not set to all 31 types of addresses. Caution is advised 
when creating ROM data. 


eof wm ot 


For example, when 4 types of phrases, "sunny", "rainy", "cloudy", and "snowy" are vocalized, set 
the phrases shown in Table 5.1 to 31 types of addresses. The 4 types of phrases are then vocalize 
at random. | 


Table 5.1 Random Address Setup Example 


Phrase 





mam [ASW SWO 
eo ; 


Random vocalization starts when the timing shown in Figure5.6 is input to the RND pin. A 
random address is determined by the "L" level time of the RND pin. When the LSlis in oscillation 
status random address is determined by the "H" level time of the pin. Random address is 
captured at the fall of the RND pin, and speech is vocalized. Therefore when poweris turned ON, 
or when RESET is input, the phrase at fixed address "00001" is vocalized while a random counter 








remains an initial state, and a random phrase is vocalized at a second or later time. 
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big tw(RAN) 

RIND (1) oo ———l Random Address Fixed Time _| 
BUSY (0) ee we eee eee ee ae ~OU~U~C*«<“<«*‘<‘ a S:*‘«*~*# 
AOUT (0) a | 






Speech Output 
Oscillation startup 


Figure 5.6 Random Address Capture 


Table 5.2 Type of Address for Random Vocalization © 


A2, A1 AO, SW3 ~ SWO (Note) Code Description 


00 oe Random Vocalization Address 
11111 aS UY DES) 

01 

10 Same aS above . Same as above 

11 | 


Note: Address(es) corresponding to AO, SW3~SWO pins. 
For a random address, 31 phrases can be set to each "00", "01", "10" and "11" of A2 and Al 
respectively. 


In random vocalizations, note that the 4 types of "0000000," "0100000", "1000000" and "1100000" 
in user specified phrases can not be used when ROM data is prepared. 


By changing the A2 and A1 pins as in Table 5.2, probabilities or phrase combinations for 4 types 
of random vocalizations can be changed.. 


A random address is set by the "H" level time of the RND pin, therefore if the same pulse length 


is input by microcomputer, the random address fixed time becomes constant, and a random 
phrase may not be vocalized. 
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The Pulse of This 


RND (1) es ee ee ee 
psy) ff 


AOUT (0) eee 


Oscillation startup 


Figure 5.7 Timing when a Pulse is Input to the RND pin during Random Vocalization 


AND (I) | .- 





BUSY (0) 
AOUT (0) 
Oscillation startup | Satie Same Phrase Continuous Vocalization 


Figure 5.8 Repeat Vocalization Timing of Random Vocalization 


As shown in Figure 5.7, if a pulse becomes trailig edge at the RND pin during speech vocalization 
(BUSY is "L" interval.), input to the RND pin during vocalization becomes invalid. If the RND 
pin is in "L" level and the RND pin is still in "L" level after the 1st phrase vocalization is over, as 
shown in Figure 5.8, the same phrase is vocalized repeatedly. 














If SW3~SW0 are changed during random vocalization, speech during random vocalization 
stops, and speech of phrases that correspond to SW3~SW0 is vocalized. 


Figure 5.9 shows the timing when SW3~SW0 are changed during random vocalization. 
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SW3 ~ SW1 (1) 


SWO (1) | | 


eee 


: 4 
>) 
Vocalization of ee) 


Oscillation startup Random Address Speech Stop 


Figure 5.9 Timing when a Pulse is Input to SWO pin during Random vocalization 


Table 5.3 and Figure5.10 show the address settings that quit random vocalization. These settings 
also stop vocalization when the "infinite repeat” command is in use under edit ROM. 


Table 5.3 Address for Random vocalization and Addresses for Stop 


A2, A1 AO, SW3 ~ SWO (Note) Code Description 


00 00001 Random Vocalization 
f Address 
11111 (31 Types) 
01 00001 Stop Address 


Note: Addresses corresponding to AO, SW3~SWO pins. 





Figure 5.10 Circuit Example to Stop Random Vocalization 
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For example Table 5.3 shows that addresses other than random vocalization "0100001" are 
generated to stop vocalization. 


A user specified address that is not used is used as a stop address, therefore the status can enter 
standby without vocalizing speech, also shown in Figure 5.5. 


6. SAMPLING FREQUENCY 

Sampling frequencies can be specified for each phrase in speech data of internal ROM. For 
channel synthesis, if channels 1 and 2 are regenerated at the same time, the channel 1 sampling 
frequency has priority. 

For sampling frequency, the following 8 frequencies can be selected when creating speech data. 


4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 32.0 kHz 


In standalone, RC oscillation and ceramic oscillation can be selected. If RC oscillation is selected 
however, 32.0 kHz can not be selected. 


7. SPEECH VOCALIZATION TIME 


Table 7.1 shows internal ROM configuration. The actual speech data ROM area is different from 
the indicated ROM capacity. | 


The speech data management area shown in Table 7.1 is about 6Kbits, and the edit ROM area 
includes 16Kbits. . 


Table 7.1 ROM Configuration 


Speech Data Management Area 
Editing ROM Area 


Speech Data Area 


Disabled Area 


Use the following formula as a guide to compute speech vocalization time. 
Vocalization Time = (ROM Capacity - 16 - 6) x 1024 x 255/256 + Bit Rate (kbps) 


For example, if data was created at a4.0 kHz sampling using MSM6652 (288Kbit internal ROM), 
the vocalization time is 


(288 - 16-6) x 1024 x 255/256 + 16(kbps) = 16.9(sec.) 
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8. CHANNEL STATUS 


The BUSY pin outputs the status signals. It outputs "L" level when either channel 1 or 2 is 
synthesizing speech. "H" level is output when power is turned ON. 


9. REGENERATION METHOD 

The MSM6375 series has only the ADPCM regeneration method, however to support various 
speech MSM6650 has 3 types of regeneration methods: ADPCM, PCM and melody regeneration. 
Respective features and how to select are explained below. 

9.1 ADPCM Method 

With the ADPCM (Adaptive Differential Pulse Code Modulation) method, basic quantization 
width A is adaptively changed for each sampling, and is encoded to 4bit data each time. This 
further improves the follow-up properties to speech wave forms. 


Conversion to ADPDM data is performed by the AR76-202 analysis tool. 


If the ADPCM method is used for human voices, animal cries and natural tones, the speech data 
capacity becomes smaller. 


9.2 PCM Method 


The PCM method of MSM6650 uses an 8-bit straight binary format. Of the three methods, PCM 
is the best for follow-up properties to speech wave forms. 


This method is appropriate for sound effects where wave forms sharply change, and for pulse 
shaped wave forms. | 


9.3 Melody Regeneration Method 


The AR76-202 analysis tool supports melody regeneration system. The melody data can be 
composed by using the AR76-202. Therefore, unique sound can be created. 


9.4 Bit Rate of Each Method 
The bit rate shows the degree of data compression and the data amount to synthesize for 1 second. 
The bit rate is determined by the relationship between the sampling frequency and the data- 


amount-per-sample. The following formula is used. 


Bit Rate (kbps) = Sampling Frequency (kHz) x Data-amount-per-sample (bit) 
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The bit rate of the three methods are compared below when the sampling frequency is 6.4 kHz. 


1) ADPCM Method | 
Bit Rate (kbps) = 6.4kHz x 4bit = 25.6 kbps 


2) PCM Method © | 
Bit Rate (kbps) = 6.4kHz x 8bit = 51.2 kbps 


3) Melody Regeneration Method 


With the melody regeneration method, the bit rate changes depending on each sound. The 
formula does not determine the bit rate changes. The average bit rate is 4 kbps. 
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9.5 The Regulations of Channel Synthesis about each Regeneration Methods 


Melody regeneration and BEEP tones can not be regenerated in 2 channel side,the 
regeneration of channel synthesis about each regeneration Methods as follows table 9.1. 


Table 9.1 The Regulations of channel Synthesis 


4 Channel | 2 Channel i Settinc 
ADPCM(0dB | ADPCM(OdB~-18dB) | OQ Notel) 
ADPCM (0dB ~-18dB) | ADPCM(OdB) sd OQ Notel) 
ADPCM(-6dB ~-18dB) | ADPCM(-6dB~-18dB) O 
ADPCM(0dB~-18dB | MELODY(OdB~-18dB) | x 
ADPCM(0dB~-18dB | PCM(OdB) ss —iti—‘CsCsidCY OQ Notel 
ADPCM(0dB) | PCM(OdB~-18dB) O Note!) 
ADPCM (-6dB ~-18dB | PCM(-6dB~-18dB) © 
ADPCM(0dB ~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) | x 
ADPCM (0dB ~-18dB) | SILENCE sd O 
MELODY(0dB | ADPCM(OdB~-18dB) | O Note!) 
MELODY (0dB~-18dB) | ADPCM(OdB) O_Notel) 
MELODY (-6dB ~-18dB) ADPCM(-6dB ~ -18dB) fi O 
MELODY (0dB ~-18dB) MELODY(0dB ~-18dB) f x 
MELODY(0dB | PCM(QOdB~-18dB) O Notel) 
MELODY (OdB ~-18dB) | PCM(OdB) sd O- Notel) 
MELODY(-6dB ~-18dB) | PCM(-6dB~-18dB) O 
MELODY(0dB ~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) _[| x 
MELODY (0dB ~-18dB) | SILENCE = ses—“‘(‘CSCSCéCéidr O 
_PCM(0dB) | ADPCM(OdB~-18dB) O Notel) 
PCM(0dB ~-18dB) | PCM(OdB) —  t—“(t;ssidzC O Note!) 
PCM(-6dB ~-180B) | PCM(-6dB~-18dB) © 
PCM(0dB ~-18dB) | MELODY(OdB~-18dB) st x 
PCM(0dB) | PCM(OdB~-18dB) © Notel) 
PCM(0dB ~-18dB | PCM(OdB) tt —isiszC O Notel) 
PCM(-6dB ~ -18dB) PCM(-6dB ~ -18dB) ; O 
PCM(0dB ~ -18dB) BEEP TONE(1/2, 1/3, 1/4, 1/8) : x 
PCM(0dB ~-18dB) | SILENCE Cid O 
BEEP TONE(1/2, 1/3, 1/4,1/8) | ADPCM(0dB)  —i| O- Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | ADPCM(-6dB~-18dB) — | © 
BEEP TONE(1/2, 1/3, 1/4, 1/8) MELODY (0dB ~ -18dB) ; xX 
BEEP TONE(1/2, 1/3, 1/4,1/8) | PCM(OdB) ‘|| O- Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | PCM(-6dB~-18dB) == ss O 
BEEP TONE(1/2, 1/3, 1/4, 1/8) BEEP TONE(1/2, 1/3, 1/4, 1/8 [ ~ 
BEEP TONE(1/2, 1/3,1/4,1/8) | SILENCE || O 
SILENCE | ADPCM(OdB~-18dB) st © 
SILENCE | MELODY(QdB~-18dB) x 

_ SILENCE | PCM(OdB~-18dB) O 
SILENCE | | BEEP TONE(1/2, 1/3, 1/4, 1/8) | x 
SILENCE | SILENCE —“‘iti‘“C;C*C‘izYCzY O 


Notel) In case of channel synthesis, confirm the voice quality with the MSM6650 
evaluation board. Because occasionally there is possibility of straining the voice by 
recording level and synthsis phrases. 
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10. EDIT ROM 


The role of edit ROM is to link phrases and build sentences, which makes an external 
microcomputer unnecessary. The conventional MSM6375 family could not link phrases and 
synthesis channels in standalone mode, but the MSM6650 family can using edit ROM. 


For example: The phrase "Today’s weather is...." is used to compare the MSM6375 family and 
MSM6650. With the MSM6375 family, individual data must be stored to phrase ROM (see Table 
10.1) to vocalize each phrase in timing of once as "Today’s weather is sunny", and "Today’s 
weather is rainy". | | 


On the other hand, the MSM6650 family can vocalize plural phrases at timing of once by having 
edit ROM functions. This means that "Today’s weather is sunny" will be vocalized by merely 
specifying address [01] of Table 10.3 in the phrase ROM configuration shown in Table 10.3. If 
address [02] is specified, "Today’s weather is rainy" will be vocalized. 


Conventionally data must be repeatedly stored to phrase ROM to vocalize "Today’s weather 
is....", but overlapped data is not required as shown in Table 10.2 by using edit ROM functions. 


Table 10.1 Conventional Phrase ROM Configuration 


Address [HEX] Phrase | 
01 Today's weather is sunny. 
02 Today's weather is rainy. 
03 Today's weather is sunny followed by cloudy, some areas are rainy. 
7F 
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Table 10.2 Phrase ROM Configuration 


Address [HEX] Phrase 
01 Today's 
02 weather 
03 is 
10 sunny 
11 cloudy 
12 rainy 
13 snowy 
20 occasional 
21 followed by 
22 some areas are 
ie 


Table 10.3 Edit ROM Configuration 


Address [HEX] Edit Content [Max. 8 Phrases] 
01 [01 ]{02}[03][10] 
02 [01] [02][03][12] 
03 [01] [02}{03][10][21][11}[22][12] 
7F 
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Edit ROM makes channel synthesis possible, a feature previously not available in standalone 
mode with the MSM6375 series. With edit ROM commands, phrase linking, channel synthesis, 
and "BEEP" tone or "silent" can be set. : | 


A maximum of 8 phrases (16 bytes) can be set in 1 edit. Table 10.3 shows the configuration of edit 
ROM. | 


Table 10.4 Edit ROM Configuration 
Edit Address ROM Edit Data ROM Phrase ROM 


{Phrase command 2 ile Phrase 
rase Address | THEN 


2 Phrase Command 
2 Phrase Address 
3 Phrase Command | wee el 
3 Phrase Address ed 
4 Phrase Command Pecans 
4 Phrase Address an 
Ee eee eal 



















© 
ow 
















5 Phrase Command 
5 Phrase Address 
6 Phrase Command 
6 Phrase Address 
7 Phrase Command 
7 Phrase Address 











Edit address ROM can process a maximum of 127 user specified phrases. Table 10.4 shows the 
relationship between phrase ROM, edit data ROM, and edit address ROM. 


Phrase ROM cannot be directly accessed if edit ROM is used. 
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Edit ROM can be setup using the previously mentioned AR76-202 analysis tool. For regeneration 
using edit ROM, regeneration may not be the one requested. Be certain to check the speech using 
either the analysis tool or MSM6650 of external ROM. 


Figure 10.1 shows the flow chart when creating edit ROM. 















1. Speech 
2. BEEP Tone 
3. Silent 


Silent Insertion Code Set 
1. Channel Specify 


Command Data Input Part 


BEEP Tone Code Set 
1. Frequency Specify 
(0.5, 1.0, 1.6, 2.0kHz) 
2. Sound Volume Specify 
(1/8, 1/4, 1/3, 1/2) 


Speech Control Code Set 
1. Channel Specify 
2. Fadeout Specify 
3. Repeat Specify 

(1, 2, 4, infinite) 
4. Sound Volume Specify 
(0, -6, -12, -18dB) 

















Phrase Address Specify BEEP Tone Time Set Silent Time Set 


Address Data Input Part 





End Code Inset 


Figure 10.1 Edit Data ROM Creation Flow Chart 
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10.5 Edit ROM Commands 
Table 11 shows the commands that can be set in edit ROM. 


Table 10.5 List of Commands that can be Set in Edit ROM 


7 | 06 | 05 | o4 | 03 | o2 | O14 | 00 | Command 

eA See errs End Code 
efepe terete bere Silence Insertion Code 

tfa fo fo | bt | bo | ot | bo | BEEP Tone Code 

ch F 1 | tf sm} orpt | po | vii | vio Speech Control Code 


The commands of the 4 codes shown in Table 10.5 are explained below. 

10.1.1 End Code 

End code means that one edit data is completed. Although this is necessary at the end of one edit 
data, since the LSI can recognize the end of editing, itis unnecessary when the maximum number 
of phrases are used. 


10.1.2 Silence Insertion Code 


Silence insertion code inserts silence to each channel, reducing speech data. 


07 | 06 | 05 | 04 | 03 | o2 | o1 | 0 
Ot ee ee 


The channel to insert silence is specified in command data, and silence time is set in address data. 


The channel to insert silence is set to "O7" command data. If "O7" is "H" channel 1 is set, if "L" 
channel 2 is set. 


Silence time is set at the address settings of phrases shown in Table 10.4. 


Minimum Silence Time ... 16.384 ms 
Maximum Silence Time ... 2.1 sec. 
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The formula to set the silence time is shown below. 
twu = (26x(O6)+25x(O5)+24x(O4)+23x(O3)+22x(O2)+2!1x(O1)+29x(O0))x16.384ms 


Table 10.6 Edit Data Example of Silence Insertion Code 


07 | 06 | 05 | 04 | 03 | 02 | 01 | O0 
cane 





1st Byte 
2nd Byte 
3rd Byte 


silence Insertion Code 

Silence Time 

End Code 

For example, if edit data is set as in Table 10.6, 393 ms of silence is inserted to channel 1. 
10.1.3 BEEP Tone Code 

BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. 


The BEEP tone can be set only at channel 1. 


To mix a BEEP tone and channel 2 vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. 


If the sampling frequency of channel 2 differs, epee at channel 2 may be either too slow or too 
fast. 


The sound volume is set to O3, O2 and the frequency is set to O1, OO. 


| 06 | 05 | o4 | 03 | 02 | of | © 
ee ee ie | 
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Tables 10.7 and 10.8 show the sound volumes and the frequencies that can be set. 


Table 10.7 Sound Volume Settings Table 10.8 Frequency Settings 


0 
o 


Sound Volume _ Frequency 
1/8 amplitude sound volume of channel 1 
1/4 amplitude sound. volume of channel 1 
1/3 amplitude sound volume of channel 1 
1/2 amplitude sound volume of channel 1 





The BEEP tone time is set to the address setting of phrases shown in Table 10.4. 


Minimum BEEP Tone Time ... 16.384 ms 
Maximum BEEP Tone Time ... 2.1 sec. 


The formula to set a BEEP tone time is shown below. 


tpE = (26 x (06)+25 x (O5)+24 x (04)+23 x (O3)+22 x (02)+21 x (O1)+20 x (O0)) x 


16.384ms | 
1st Byte BEEP Tone Code 
2nd Byte — BEEP Tone Time 
3rd Byte End Code 





For example, if edit data is set as in Table 10.9, a 1.0 kHz BEEP tone is vocalized ata1/2 amplitude 
sound volume at channel 1 for 393 mS. 


10.1.4 Speech Control Code 


Speech control code can set repeat and sound volume. 


af fi [on 


The channel is set at"O7". If"O7" is "H", channel 1 is set, if"L" channel, 2 is set. The speech control 
condition of each channel is set between O4 to OO. 
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1) Setting Number of Repeats 


The number of repeats is set at O3 and O2, and can be selected from 4 types: 1, 2, 4 and infinite. 
If infinite is selected, repeat can be stopped by switching to another phrase. 


Table 10.10 shows the relationship between O3, O2 and the number of repeats. 


Table 10.10 Number of Repeats Settings 


03 | 02 | Number of Repeats 
a 7 

0 2 

ae oe ae i 

1 Infinite 


2) Sound Volume Smoothing During Repeat 


If "O4" is set to "H", sound volume during repeat is attenuated from 1 to 1/2,1/4 and 1/8. This 
smoothing, however, is effective only when 2, 4 or infinite is selected at repeat setting. 


If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1,1/2,1/4 and 
to 1/8. If the initial sound volume setting is other than 1, the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. 


3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at O1 and OO. Table 10.11 shows the correspondence. 


Table 10.11 Attenuation Volume Setting 


01 Attenuation Volume 

No attenuation (Sound volume is same as speech data) 
-6 dB attenuation (sound volume is 1/2 of speech data) 
-12 dB attenuation (Sound volume is 1/4 of speech data) 


-18 dB attenuation (sound volume is 1/8 of speech data) 


=—=!|!alolo 
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10.2 PCM Regeneration in Edit ROM 


For PCM regeneration, edit data is set together with speech control code. All settable items in 
speech control code (channel, sound volume smoothing during repeat, number of repeats, and 
sound volume) can be set. 


10.3 Melody Regeneration in Edit ROM | 


For melody regeneration, edit data is set together with speech control code. Channels however 
cannotbe set. Channel 1 is fixed. Channel 2 mixing of melody regeneration/melody regeneration 
combination is not possible. | 


All settable items in speech control code can be set except channels. 
10.4 Random Vocalization in Edit ROM 


If the RND pin is used during random vocalization, the 1st edit phrase (consists of edit data ROM 
up to 16 bytes) is vocalized and the random vocalization of the 2nd edit phrase then starts 
continuously. 


However, this occurs only when the channel setting of the 1st and 2nd edit phrase are the same, 
and when echo regeneration and channel 2 regeneration are not performed. For example, if the 
1st edit phrase is echo regeneration, and the 2nd edit phrase channel 1 regeneration, as shown 
_in Figure 10.2 (1), 2 edit phrases overlap. 


To avoid this, insert silence to channel 1, as shown in Figure 10.2 (2), and set edit data ROM so 
that channels 1 and 2 end regeneration at the same time. 


ist Edit Phrase | 2nd Edit Phrase 
ei 


1st Edit Phrae 2nd Edit Phrae 
“Today's' “weather' 


Channel 2 


~~ 
—h, 
~~ 





| 


Channel 1 


~~, 
RO 
— 


Channel 2 "Today's" 


Figure 10.2 Example of Random Vocalization Timing 
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10.5 Channel 2 Mixing Function in Edit ROM 


This function overlaps 2 phrases. By using edit ROM, it is easy to echo a phrase (echo regen- 
eration) and to vocalizea phrase witha musical instrument sound or BGM (channel 2 regeneration). 


10.5.1 Echo Regeneration 


Echo regeneration delays and overlaps -6 dB attenuation (1/2 amplitude speech wave form of 
channel 1) to a speech wave form vocalized at channel 1. 


Echo Regeneration of 1 Phrase 


Using address [02] of phrase ROM, "weather", an echo regeneration edit data example is 
explained below. | 


Tabel 10.12 Edit Data Example of 1 Phrase Echo Regeneration 


07 | 06 | 05 | 04/03 | 02] 01 | 00 





ist Byte ta 0 | OO, Oe 1 Speech Control Code (1ch setting, repeat, -6 dB attenuation) 
2nd Byte Phrase Address (02H “weather'’) 

3rd Byte Silence Insertion Code (2ch setting) 

4th Byte Silence Time (98.3 mS) 


5th Byte 
6th Byte 
7th Byte 


Speech Control Code (2ch setting, repeat, -12 dB attenuation) 
Phrase Address (02H “weather') 
End code 


If edit data is set as in Table 10.12, "weather" is vocalized at channel 1, and is overlapped and 
vocalized from channel 2 with a -6 dB attenuated sound volume 98.3 ms. later. 


When 2 phrases overlap set the attenuation of the speech control command with attention to 
sound volume. 


The silence time by silence insertion code is an element that influences the echo quality. Set the 
silence time so that the desired echo is created. 


For channel synthesis in standalone, wave forms may be cramped due to the sound volume of 
the phrase. Check this with the AR76-202 analysis tool. 
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When performing echo regeneration set the number of repeats of the speech control command 
to 1. If 2, 4 or infinite is set, timing becomes as shown in Figure 10.3. This figure shows that the 


number of repeats of the 1st and 5th byte of edit data in Table 10.12 have changed. 


; (1) Number of Repeats: 1 


~ —_—m ae moe aah a ame ts, 


Channel 1 "Weather’ 


ERMC 2 oe (Silence X___“Weather’_—X_ "Weather 


(2) Number of Repeats: 2 


Channel 1 


cam, ies) ‘Weate®)Weae? ~~ 





(3) Number of Repeats: 4 


Channel 1 WANE = esse se ss Channel 1 has infinite regeneration. 
Chanel 20 nn rrr rere Channel 2 does not reproduce. 

(4) Number of Repeats: infinite 
Figure 10.3 Vocalization Timing of Echo Regeneration According to Number of Repeats 


The vocalization timing, when the number of repeats of the speech control command is set for 
an edit data phrase, is explained below. 
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1 When number of repeats is set to 1 

If the same channel is specified for the next phrase, vocalization of.the next phrase starts when 
vocalization ends. If the channel of the next phrase is different, channel synthesis starts at the 
start of vocalization. 

2 When number of repeats is set to 2 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the second vocalization ends. If the channel of the next phrase is different, channel synthesis 
starts at the start of the second vocalization after the first vocalization ends. 

3 When number of repeats is set to 4 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the fourth vocalization ends. If the channel of the next phrase is different, channel synthesis starts 


at the start of the fourth vocalization after the 3rd vocalization ends. 


4 When number of repeats is set to infinite 


The next phrase becomes invalid and is not vocalized regardless the channel specification. 
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Echo Regenergation of Multiple Phrases 


A maximum of 8 phrases (16 bytes) are set to one edit data ROM. Up to 3 phrases are possible 
for an echo regeneration with 16 bytes. Set the phrase ROM so that the number of phrases do not 
exceed four. Using "Today's", "weather" and "is" of the phrase ROM in Table 10.2 as an example, 
Table 10.13 shows a three phrase echo regeneration edit data example, and Figure 10.4 shows 


vocalization timing. 


Table 19 Three Phrase Echo Regeneration Edit Data Example 


07 | 06 | 05 | 04 | 03| 02/01 | 00 


{stByte 1 | 1 | 1} 0 | 0 | 0] 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
QndByte 0 | 0} 0] 0] 0 | 0] 0 | 1 Phrase Address (01H "Today's’) 

3rd Byte 0 LO 1 (0) 0 10) 0: 0 Silence Insertion Code (2ch setting) 

AthByte 0 | 0 | 0] 0} 0 {11 | 0 Silence Time (98.3 mS) 

Sth Byte 0 Pate te 0), Or Oe 1 0 Speech Control Code (2ch setting repeat once, -12 dB attenuation) 
6th Byte 0 | 0 | 0] 0] 0] 0| 0 | 1 Phrase Address (01H "Today's’) 

7th Byte 1 Ed ledsfe OO: 20), 08 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
8th Byte 0 | 0|0|0{0]| 0] 1 | 0 Phrae Address (02H "weather" 

9th Byte 0 Pe 0 Oe 0 tn. Q Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
10th Byte 0 | 0] 0 |0]0| 0] 1 | 0 Phrase Address (02H ‘weather’) 

11th Byte 1 tO Ot 0.1 oO 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
12th Byte 0 | 0] 0] 1] 0 | 0] 0] 0 Phrase Address (10H ‘is’) 

13th Byte 0 Pea 0-10 Od 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
14th Byte 0 | 0 | 0/1 {0 | 0] 0 | 0 Phrase Address (10H ‘is") 

15th Byte 1 yt ee eOe OL, | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
16th Byte 0 FO Ol O00 0 14. 1 Phrase Address (03H “sunny’) 


Figure 10.4 Vocalization Timing of a Three Phrase Echo Regeneration 
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For the echo regeneration of multiple phrases, set so that the sampling frequency of each phrase 
is the same. Ifa phrase with a different sampling frequency is mixed, the speech of channel 2 will 
become fast or slow because the sampling frequency of channel 1 has priority. Figure 10.5 shows 
the timing. 





fsam=6.4kHz | fsam=8.0kHz |  fsam=6.4kHz 
Channel 1 
Channel 2 2 ‘weather’ ) 
— + 
Fast Vocalization Slow Vocalization 


Figure 10.5 Vocalization Timing of Echo Regenerations with Different Sampling Frequencies 


Echo Regeneration of an Arbitrary Phrase in Multiple Phrases 


Table 10.14 shows an edit data example to apply echo to "is" in the four phrases of "Today's", 


"weather", "is" and "sunny". 


Table 10.14 Edit Data Example of 1 Phrase Echo Regeneration 


07 | 06 | 05 | 04 | 03] 02/01 | 00 





1st Byte Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
2nd Byte Phrase Address (01H “Today’'s’) 

3rd Byte POO" Silence Insertion Code (2ch setting) 

4th Byte | 0 | 0 | 1 Silence Time (1.59 mS) 

5th Byte fo} 0] Speech Control Code (1ch setting repeat once, -6 dB attenuation) 

6th Byte Peed Phrase Address (01H “weather’) 

7th Byte 0] 0. Speech Control Code (ich setting, repeat once, -6 dB attenuation) 

8th Byte 0 | 0 | 0 Phrae Address (10H ‘is’ 

9th Byte RIey Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
10th Byte | 0 | 0 | 0 | 0 Phrase Address (10H ‘is") 
11th Byte PO 0 | 0. Speech Control Code (ich setting, repeat once, -6 dB attenuation) 
12th Byte / 0 | 0] 1 | 1 Phrase Address (03H 'sunny’) 
13th Byte / 0 | 0} 0] 0 End Code 
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Channel 1 





a 


1.5 sec 0.9 sec 


Figure 10.6 Vocalization Timing Using Edit Data of Table 10.14 


As shown by the timing in Figure 10.6, "is" is echoed by setting the silence time, which is the. 
addition of the vocalization time for "Today's" and "weather" and the delay time for echo to 
channel 2. If the silence time exceeds 2.1 sec, it is necessary to add a silence insertion setting to 
2 bytes of edit data. 


For the echo regeneration of one arbitrary phrase of multiple phrases, a maximum of 6 phrases 
are possible if the silence insertion setting is 2 bytes. 


10.5.2 Two-channel Regeneration 

Two-channel regeneration uses PCM, melody and ADPCM methods. Channel synthesis is. 
possible with all combinations except a melody reregeneration/melody reregeneration 
combination. Melody regeneration is fixed to channel 1. The sampling frequency of phrases to 


be overlapped must be the same. 


Figures 10.7~10.10 show the vocalization timings of two-channel regeneration. 


1st Phrase 
1 ee 
Channel 1 : Melody Tone ) 


2ndPhrase ' 3rdPhrase : 4thPhrase ‘ 5th Phrase 
tg i? ——_§_ri't———————— 


Figure 10.7 Example of Four Phrase Channel Synthesis Timing 
with Melody Tone as BGM 


1st Phrase 4th Phrase 


eS ee 
Channel 1 ——— Melody Tone Melody Tone 


| _ 2nd Phrase ' 8rdPhrase .'. SthPhrase : 6th Phrase 


Figure 10.8 Example of Four Phrase Channel Synthesis Timing with Melody 
Tone and 1st and 4th Phrases as BGM 
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1st Phrase 


$$ 


Channel 1 ‘ PCM Tone (A) ) 
Channel 2 « PCM Tone (B) X PCM Tone (B) X PCM Tone (B)X PCM Tone (B) 


2nd Phrase 


Figure 10.9 Example of Channel Synthesis between PCM Main Melody Tone (A) 
and PCM Rhythm Tone (B) with 4 Repeats 


1st Phrase 3rd Phrase 
Channel 1 PCM Tone (A) PCM Tone (B) 
Channel 2 « PCM Tone (C) X PCM Tone (C) x PCM Tone (D) x PCM Tone (D) > 
; 

2nd Phrase 4th Phrase 


Figure 10.10 Example of Channel Synthesis between PCM Main Melody Tone (A) (B) 
and PCM Rhythm Tone (C) (D) with 2 Repeats 
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41. STANDBY CONVERSION 


When standby conversion "YES" is selected by the MASK option, if the next phrase is not started 
up within 0.2 sec. after speech ends, the LSI enters standby status and all operation stops. If 
restarted, it takes about 100 mS fromstart up to speech start because the "pop noise” countermeasure 
circuit is in opration . 


If standby conversion "NO" is selected by the MASK option, the LSI does not enter standby status 
even if speech is over. Current is flowing since AOUT output remains at about 1/2 VDD and 
oscillation is in operation. If started up speech sta starts in about 350 ps to enter standby status when 
standby conversion "NO" is selected, the RESET pulse must be input. 


If the RESET pulse is input, the AOUT output level instantaneously changes to GND level, 
causing pop noises. 


12. SPEECH OUTPUT 
In standalone mode speech is output via an internal low pass filter. Table 12.1 shows output level 


of AOUT pin. This filter consists of switched capacitors. Table12.2 shows the relationship 
between sampling frequencies and cutoff frequencies. 


Table 12.1 Output level of AOUT pin 


Regeneration Method | Most Lowest Level Center Level Most Highest Level 


























ADPCM About 0.15 x VDD About 0.5 x VDD About 0.95 x VDD 
PCM 0.25 0.5 0.75 
Melody 0.25 0.5 0.75 


BEEP Tone 0.25 0.5 0.75 


Table 12.2 Cutoff Frequencies of Low Pass Filter 


Sampling Frequency Cutoff Frequency 

(fsam) : (fcut) 

oe 4.0kHz About 1.8kHz 
5.3kHz About 2.6kHz 
6.4kHz About 2.6kHz 
8.0kHz | About 3.2kHz 
10.6kHz | | About 4.2kHz 
12.8kHz About 5.1kHz 
16.0kHz About 6.4kHz 
32.0kHz About 12.8kHz 
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13. RC OSCILLATION 


Figure 13.1 shows an-external circuit diagram using RC oscillation 
Ri 





Figure 13.1 RC Oscillation 


13.1 Determine of RC Constants 
The RC oscillation frequency characteristics are shown in Figure 13.2.If fosc is set to 256 kHz, 


R1=100kQ, R2=30kQ, C=30pF 


when choosing RC oscillation, the RC oscillation frequencies are varied according to the 
fluctuation of the external C and R2 as wsll as the process variations of the LSI. 


13.2 Fluctuation of RC oscillation frequencies 

When using a 30kQ R2, the error due to process variations of the LSI is maximum +4% so flat 
the fluctuation of RC oscillation frequency when using a capacitance (C) of 1% accuracy (R2) 
of +2% accuracy is maximum+7% apporocimately. 


Vpp=3V 

R1=100kW 

C=20pF Pe 
/ | iN 
300 
: S| 
100 


Oscillation Frequency fosc (kHz) 





Load Resistance value R2 (kQ.) 
Figure 13.2 RC oscillation Frequency eharacteristics 
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14. CERAMIC OSCILLATION 


Figure 14.1 shows an external circuit diagram using a ceramic oscillaton. 





Figure 14.1 External circuit diagram 


Figure 14.2 and 14.3 show external circuit diagrams using a cermic oscillator, CSA4.09MGU and 
CST4.09MGWU made by Murata Seisakusho Co., ltd 





Internal 
C30pF | | C30pF capacity 
Figure 14.2 CSA4.09MGU Figure 14.3 CST4.09MGWU 


Figure 14.4 shows an extend circuit diagram using a cermic oscillator , PBRC 4.00MSA/MKS/ 
MWS made by Kyocera Co., ltd. 


Note) In case of using a oscillator, 4.00MHz, vocalization speed is low about 2% than AR76-202 
analysis tool and evaluation board. 





Figure 14.4 PRBC 4.00 MSA/MSK/MWS 
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APPLICATION CIRCUIT EXAMPLE 








| sees 








Application Circuit Example to Speech-output 15 Phrases by Switching 


DD5 
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Wedede de 


> 
= 
= 
& 
© 
‘o> 
co 
CO 
= 
wv 
= 





Example of Application Circuit to Output 4 Phrases by Switch 


Corresponding Table between Switches and Sound Generation Addresses 
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(2) MICROCOMPUTER INTERFACE 


FEATURES 


; Maximum Vocalization Time 
MSM6652 2.1sec 
MSM6653 3.9sec 
MSM6654 79sec 
MSM6655 12.0sec 
MSM6656 16.1sec 


(Actual speech ROM area is less 22 Kbit) 


ROM custom 

4-bit ADPCM method /8-bit PCM method 

Melody function 

Edit ROM function 

2-channel mixing function 

Fadeout function (4-step change of sound volume) 
Serial input/parallel input can be selected 


Internal BEEP tone : BEEP tones of 0.5 kHz, 1.0 kHz, 1.6 kHz and 2.0 kHz can be 
generated by specification code. 

Sampling frequencies :4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 
16.0kHz, 32.0kHz 

Maximum number of phrases : 127 Phrases 


Internal 12-bit D/A converter 

Internal LPF attenuation factor : -40 dB/oct 

Internal standby function 

Package : 18-pin DIP (DIP18-P-300) 
: 24-PIN SOP (SOP24-P-430-VK) 
: Chip 
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PIN CONFIGURATION 
(Top View) 
18 Lead Plastic DIP 
I4 13/PORT1 
I5/SI I2/PORTO 
16/SD 1 
CH lO 
RESET ST 
BUSY | 6| CMD 
NAR XT 


AOUT | 8| XT 
GND | 9] VDD 


Note: mEPHCAD Ie to MSM6652-XXXRS, MSM6653-XXXRS, MSM6654-XXXRS, 
MSM6655-XXXRS and MSM6656-XXXRS 


24 Lead Plastic SOP 


|2/PORTO 
[3/PORT1 





Note: Applicable to MSM6652-XXXGS-VK, MSM6653-XXXGS-VK, MSM6654-XXXGS-VK, 
MSM6655-XXXGS-VK and MSM6656-XXXGS-VK 
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62 





288Kbit (MSM6652) 
I6/SD 544Kbit (MSM6653) 
5/5] 16 stage (MSM6652) Mbit (MSM6654) 
14 Address & 17 stage (MSM6653) 1.5Mbit (MSM6655) 
I3/PORT1 Command Ye eee 2Mbit (MSM6656) 
I2/PORTO Controller 16 Stage (Momoboe) ROM 
iH 18 stage (MSM6656) (Editing ROM & Address ROM 
io © Multiplexer Contains 22Kbit) 
J a 
hae 
eee 16 stage (MSM6652) | ee | 
CH . 17 stage (MSM6653) | ee | 
ST 17 stage (MSM6654) 
TMD /0 18 stage (MSM6655) a 
Interface 18 stage (MSM6656) | ee | 
BUSY Address Counter 
NAR O 
7% 


7% 


XT ad 
_ Timing Controller BEEP Tone 
XT Generator 





O © s ©) 
RESET VDD GND AOUT 


WVHYDVId NO0714 
IOJ|ONPUCOTWIES TIO 


9S99/SS99/0S99/ES99/ZS99INSIN 
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ELECTRICAL CHARACTERISTICS 


Absolute Maximum Rating 


GND = 0V) 


Parameter Symbol Limits 


Power Supply Voltage | Vpp | i cpeae -0.3 ~ 7.0 
Input Voltage -0.3 ~ Vpp+0.3 


Storage Temperature | Taty | “55 ~ 150 


c 
<=15 
~* 


<= 


° 
oD 


Operation Range 


(GND = OV) 

Parameter Unit 
Power Supply Voltage DAC output V 
LPF output +2. 7 ~ 5. 5 V 
Operating Temperature i Sep ML ee ee -40 ~ 85 °C 

Typ. Max. 
Original Oscillation Frequency| —_fosc Min | Tye. | = MHz 
4.096 | 45 | 


DC Characteristics 


(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 


Parameter Symbol| Condition =| Min. | Typ. | Max. | Unit 
"H’ Input Voltage ie = =e ea V 
'L" Input Voltage MA Mc ace ee, OB 
'H’ Output Vottage | Vow | iton=-imA | 46 | - | CK CCV 
‘L' Output Voltage ee ee V 
"H’ Input Current 1 Palit Te oo = cone MM ODE 2 2 noe See Oe 
HF nputCoren'2 |p| Taal puldown resin pir | 200-60 | 30 wk 
Input Curent oo 
Tlnpt Curent? (Weis) | uy | ral plo resnce p30 | “a | 200 [un 
Operating Current Consumption] Ip |  - | = | 6 | 10 | mA 
Standby Current Consumption ec a ee ee 
DA Output Relative Accuracy When DA output selected | - | - | 40 | mv 
DA Output Impedance os When DA output selected | 15 | 25 | 35 | ka 
[PF Load Resiancs | Raour [When LF ouput seeded | a0 [~~] - Tn 
a a 
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DC Characteristics 


(Vpp = 3-1V, GND = OV, Ta = -40 ~ 85°C) 


Parameter Symboll Condition | Min. | Typ. | Max._| Unit 
'H" Input Voltage | 27 { - | - V 
"H’ Output Voltage [Mon | lon=-tmA | 26 | = | 
‘L’ Output Vottage | Vo | lama | | = ft 
"H" Input Current 1 fete Se MMos ee 0 
"H’ Input Current 2 HA 
"L" Input Current 1 Vit = GND | -10 | - | - | pa 
apt Curent (HO r 
Operating Current Consumption] Inn |  - | - | 4 | 7 | ma 
mien 
Dk Outpt Alte Accuresy | Vel | When OA output sees [=| =| “20m 
DA Output inpedaes a 
(PF Lod Restanog | Racy [When LPF ouput spbcied | 20 [= [= [ea 
IF Opt impence ——[- ge Wan omputse tons = [1] a 





Z| 


Note: Applicable to RESET, C 


= 
© 


and CH terminals. 
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AC CHARACTERISTICS 
(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 

Parameter | Symbol | Condition | Min. | Typ. | Max. | Unit 
Original Oscillation Duty Cycle] fury | - | 40 | 50 | 60 | % 
RESET Input Pulse Width I centered ad us 
ST Input Pulse Width | toy | = Ss | - | 2000 | us 
Data Set Time ae ee us 
Data Hold Time AWD Mg eet well ee te II 
CMD Setup Time sl heermncee bar eee 
CMD Hold Time eee Nee cee ad | = | us 
CH Setup Time EACH Mn nectar a ee nae 
CH Hold Time (lectin ae 
Serial Clock Pulse Width | tw(oxy_|When using sevalinput option) 035 | - | - | 48 
Seria Data Setup Time | _ sos _|When using seriainput option! 1 | | - | 1s 
Serial DataHold Time | tego |When-using serialinputonton) 1 | _- | - | us 
BYSY Output Time (1) 1 AR REN ES LS 
BUSY OutputTime@) | tw | _Whents=oue | 360 | 375 | 400 | us 
BUSY Output Time (3) ao ee mS 
NAR Output Time (1) UNS toe capes ae Nel a Ie Oe 
nA OuporTine 2) | twa | Whens= ie [360 975_| aoo_| ps 
NAR Output Time (3) 350 | 375 | 400 | pS 
NAR Output Time (8 18 
“DAConveer ChangeTiné [tow |= S88 
(PF Sable Time ati meetoetti peered ea ee ee 
Standby Conversion Time fee | a 0.95 5 
(after speech ends) 
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TIMING CHART 


1.When Power is Turned ON 


CMD or ST (1) / | | 


2.When LSI Starts Up and is in Standby Status 


I6~10(l) Xx x | 


( 4 


STi) tw) L two ror 
NAR (0) ree tSNS pi te tuna 






pon) Speech 
: t | Vocalization | t it 
Oscillation startup «CAR gs Ee STB DAF 
Standby status Standby status 
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3.Channel 1 Regeneration Timing Chart | 
when External Command is not used (Parallel Input) 


to 
~----4- S 
ipod 
cS 
N 
= 
jo 
© 
> 
oO a 
<r 3°} 
= = 
a. 
> 
Sp ees co 
Cc 
mano -y- S 
ae 
w 
” N 
KR = 
5 s 
Oa > 
< @ 
@m wa ”a 
” << z Nd 
c we P=) = 
<= Qa. 
= 2 
Sk kegs se eae ee 
oO N 
ow re ewe ee wri ee ere tf 
= S 
” S 
s As | 
a & 
< oO 
a > 
” 
© oS 
S © 
QO. = 
3 ie 
OIF Re eat bo nee 
B & 
OQ 
G — 
cS 
<< 
OB ee aac rt NS ce 
© 
= | 
Oo. —_ 
ened 
Get | tee ES il NN sa Bs ag eel A oe EW oe 
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ae = Q ap oc > ke 
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GEC 


CH (1) 


16 ~ 10 (1/0) 


oc 
Oo 


"H" 


1st Phrase (Address Data) 2nd Phrase (Address Data) 


OMB) ff 


ie cnt ucch 


1st Phrase Vocalization 2nd Phrase Vocalization 


lf a command is set externally the status set is maintained until the next command is set. 
Therefore, if the 1st and 2nd phrases are vocalized at the timing shown above, speech for 
both phrases is first vocalized in the status set by that command. To vocalize command 
content that was changed, be certain to input command data before inputting address data. 
The command input can be continuously set many times until address input. However, the 
setting of the command inputted last becomes valid (common with 1 and 2 channel regen- 
erations). 


(induj ja]/e4e dg) pesn Si puewiWwos jeuse}xq UEYM YeYD Burwy uonesoueHoy | jouueyy'p 


Io|ONPUCOTWES THO 


9599/SS99/7S99/ES99/Z2S99INSIN 


9EC 


16 ~ 10 (1) 1st Phrase (Address Data) Ord Phrase (Address Data) 3rd Phrase (Address Data) 


mR Df 


a 


7 ' 3rd Phrase i 
AOUT (0) ‘ {st Phrase Vocalization : ‘_ Vocalization _' 
SS 


; ‘ond Phrase! 6§ el 


‘Vocalization 


<+————> Vocalization at Channel 2 


Since command data is maintained independently, If speech is started up at 
channel 1 without a command setting, ee is vocalized by the same command set at the 1st phrase. 


YeyyD Buu uonesoucHoey Zz jouueyy ‘| jouueuy’s 


(Qndu joye4eq) pesn si puewuioy jeuie}xy USYM 


9599/SS99/7S99/€S99/cS9O9INSIN 


IO}ONPUOCOMUSS FIO 


LET 


cacy & 
1st Phrase Address Serial Input 2nd Phrase Address Serial Input 


16/SD (1) 
tsps st tssp_ twisck) 


sf (1) i 





Oscillation Startup 


In serial input, data is transferred to the LSI when the ST signal rises after serial data is input. 
SD is captured at the former edge of SI. 


(ynduy jeues) pesn jou si puewWwOs jeus9}xXy UGYM YeYD Burwuy uoNnesouebhey'g 


IO}|ONPUCSTUISS EHO 


9599/SS99/PS99/ES99/ZS99INSIN 


SET 





ea as. BAe 
s Silence Command Input Command Serial Input 1st Phrase Address Serial Input 
anes Ne KKK KX IO 
[5/SI (1) | K 
13/PORT1 (1/0) \ | 
[2/PORTO (1/0) : 
CMD (1) “H’ 


| 


ST Vee CS 
mevo)t—“‘(‘(‘(‘<‘i‘ SS 


NAR (0) | ! | is | | 
AOUT (0) | ! a. A 
' ' Oscillation Startup 


Port Output Speech Vocalization Code Set 


In serial input, port output can be set by a command setting. Since a port output command and 
internal command are shared, if a command is set for port output, set the command for speech 
again to input address data. If address data is input without setting the command, the LSI 
recognizes it as silence insertion code. The command input can be continuously set many times 
until address input. However, the setting of the command inputted last becomes valid (common 
with 1 and 2 channel regenerations). 
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PIN DETAILS 


Pin Name 


NAR 


AOUT 


OQ 
= 
Oo 


/O Function 

LSI enters standby status if "L" is input. Oscillation then stops, AOUT output changes to 
GND, and status returns to intial status. 

LSI has internal power ON reset. Startup power within 1 mS to operate power ON 
reset correctly. If not, apply RESET pulse when power is turned ON. This pin has 
internal pullup resistance. 

Outputs "L" during vocalization. At "H" level when power is turned ON. 

CMD, ST input becomes effective when NAR is at “H" level. If CH pin is in "H" level, 
NAR becomes a channel 1 status signal. If in "L" level NAR becomes a channel 2 status 
signal. NAR signal indicates whether resisters !6 to 10 address of address/command 
controller (see block diagram) is in open status. 

"H" level indicates open status. NAR is in "H" level when power is turned ON. 

Analog speech output pin. DA converter output or LPF output can be selected by a 
command input. 

Ground pin 

Power pin 

Ceramic oscillator connection pin. Pin has internal 0.5 to 5MQ feedback 

resistance between XT and XT. Input from this pin when using external clock. 
Ceramic oscillator connection pin. Set to open to use external clock. 

Command input and option setting control pin. Command and option input is enabled 
if ST pin is set to "L" level when CMD pin is in "L" level. Set to "H"level when CMD 

is not used and when using serial input interface. 

This pin has internal pullup resistance. 
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Pin Name Function 
Speech synthesis starts at fall of ST, 16 to 10 addresses are captured at rise of ST. 
ST . Input ST when NAR of channels 1 and 2 status signals are "H". This pin has internal 
pullup resistance. | 
— 5 Channel control signal. Channel 1 input is in "H" level, channel 2 input is in "L" level. 
GH This pin has internal pullup resistance. 
Command and user specified phrase input pin when parallel input is optionlly selected. 
I6/SD A serial data (command and address) input pin when Serial input is optionally selected. 
5/SI a Command and user specified phrase input pin when parallel input is optionlly selected. 
A serial clock input pin when serial input is optionally selected. 
Command and user specified phrase input pin when parallel input is optionally selected. 
14 When Serial input is optionally selected, leave this pin at "L" level. 
This pin has internal pulldown resistance. 


Command and user specified phrase input pin when parallel input is optionally selected. 
I3/PORT1 1/0 | When serial input is optionally selected, this pin becomes a port output pin. 

Output from the port varies by command input from the microcomputer. 

Command and user specified phrase input pin. when parallel input is optionally selected. 
12/PORTO 1/0 | When serial input is optionally selected, this pin. becomes a port output 
pin. Output from the port varies by command input from the microcomputer. 
Command and user specified phrase input pin when parallel input is optionally selected. 
When serial input is optionally selected, leave this pin at "L" level. 
This pin has internal pulldown resistance. 


11,10 
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FUNCTION DETAILS 


Parallel input or serial input can be selected for the microcomputer interface. Selection should 
be done when making ROM data. 


1. VOCALIZATION CODE SPECIFICATION 
The user can specify a maximum of 127 phrases. Table 1.1 shows the settings by I6 to 10. 


Table 1.1 User Specified Phrases 


i6 ~ 10 Code Details 
0000000 Stop Code 
wage User Specified Phrase 


4449971 (127 Phrases) 


2. INTERNAL ROM USAGE DISABLED AREA 


Usage of the last 3 bytes of the internal ROM is disabled as shown in Table 2. Do not use the last 
3 bytes accordingly when analyzing speech. 


For instance, do not specify those models (i.e. MSM6653) other than the MSM6652 in using the | 
analysis tool AR76-202 when making EPROM of the MSM6652. 


Table 2.1 shows the addresses that are disabled. 


Table 2.1 Internal ROM Layout and Disabled Area 


Type Speech Data Area Disabled Area 
MSM6652 QOBO0 ~ O8FFC O8FFD, O8FFE, O8FFF 
MSM6653 QOBO0 ~ 10FFC 1OFFD, 10FFE, 10FFF 
MSM6654 QOBO0 ~ 1FFFC 1FFFD, 1FFFE, 1FFFF 


MSM6655 0OB00 ~ 2FFFC 2FFFD, 2FFFE, 2FFFF 
MSM6656 O0OB00 ~ 3FFFC SFFFD, 3FFFE, 3FFFF 
Note: Addresses are in hex mode. 
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3. PULLUP/PULLDOWN RESISTANCE 
RESET, CMD, ST and CH pins have internal pullup resistance. 16 to 10 pins do not have internal | 


pullup/ pulldown resistance. 
At serial input option, 14, I1 and I0 pins have internal pulldown resistance. 


4. MODE SETTING 


In microcomputer interface mode, two option selection methods are available; i.e. the mask 
option to be set at making ROM data and the command option by command setting. 


In mask option, either parallel input or serial input of commands and phrase addresses can be 
selected. However, when the mask option is selected, no change can be made once the option is 
selected while making ROM data. 


The command option can select three items. Table 4.1 shows selectable options. 


Table 4.1 Option Item List 


Remarks 


lf standby conversion YES is selcted, 
status enters standby unless the next 
user specified phrase is input within 
0.2 sec. after speech ends. 


2 AOUT Output LPF Output DAC Output 


se a 1/4 VDD ~ 3/4 
3 a oe x 0~ VDD VDD (1/2 Maximum amplitude at 1 phrase 
a amplitude) | 
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An option is set as in Table 4.2 when power is turned ON. 


Table 4.2 Option when Power is Turned ON 


Standby Conversion AOUT Output Amplitude for 1 Phrase 
YES LPF Output 0~Vpp 


To change an option that is already set use command again. If the RESET terminal is set to "L" 
level, the option returns to the status when power was turned ON (Table 4.2). 


After setting the option, be certain to input the speech, silence and BEEP tone commands, then 
Startup. . 


Figures 4.1 and 4.2 show the option setting timing, and Tables 4.3 and 4.4 show the option 
correspondences. 


I6/SD (1) 'L' 


I5/SI.(1)L" 


13, 12, 10 (I) Option Setting Data 


ST (1) 
Option Data Capture 
Figure 4.1 Option Setting Timing (during Parallel Input) 
Table 4.3 Correspondence between Options and J8, 12, 10 
a ee ee eee 0 
"0" Data LPF YES 0~Vpp 
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AOUT Standby Amplitude 
Output Conversion of 1 Phrase 


wo XL 
em TLEPLPLPLO 
ro ~ 
| Option Data Capture 

Figure 4.2 Option Setting Timing (during Serial Input) 


Table 4.4 Correspondence between Option and Serial Data 


AOUT Output Standby Conversion Amplitude of 1 Phrase 


"0" Data LPF YES 0 ~ Vpp 


‘r'Data | DAC NO | 4 Von = 8/4V00 
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5. MICROCOMPUTER INTERFACE MODE 


External command settings are enabled with the microcomputer interface. However, if edit 
ROM is used, the command settings of channel 1 are disabled. 


Figures 5.1 and 5.2 show the command input and address input method when using the 
microcomputer interface. 


I6 ~ 10 (I/O) Command Data X Address Data 
MD (1) | | 


oO 


Oscillation Startup | Speech End 


Figure 5.1 Command, Address Input Timing (Parallel Input) 


soit) — LieXisAmkiskidit Aw — /ehsekuXisrekitX i 
ST (1) | | Po 


~* 


_ Address Input 


Oscillation Startup 


Figure 5.2 Command, Address Input Timing (Serial Input) 
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In. microcomputer interface serial input, command data and address data are distinguished by 
the initial data input serially. If the initial data is "H", it is judged as command data, if "L”, it is 
judged as address data. 


Input command data and address data after inputting the command and address judgment data 
as initial data. Figures 5.3 , 5.4 and 5.5 show the external input flow. | 









: Power ON 


NAR is "H"? i: 
YES 


Address Input 


ST Pulse Input 


Speech Ended? 


Figure 5.3 Input Flow Chart when Command is not set 
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Option Set? 
YES 


oT 


Pulse Input to !5 YES 
NO 
YES 
pe 
16: "H" | 





Option Code Set 


Set CH terminal to “H" 






Set CH terminal to "L" Pulse Input to 15 











1. Speech 
2. BEEP Tone 
3. Silence 


5 (Note) 


BEEP Tone Code Set 
1. Frequency Set 
2. Sound Volume Set 


Command Data Input 3 


Speech Control! Code Set 
1. Smoothing Set 

2. Repeat Set 

3. Sound Volume Set 






Silence Insertion Code Set 


(PORT Output Set) 


ST:"H 





aI 
- 


16: "L 





Pulse Input to 15 


Silence Time Set BEEP tone Time Set Phrase Address Input 


(Note) 
NO BEEP tone code cannot be set for channel 2. 


YES 
End 


Figure 5.4 Parallel Input Flow Chart when External Command is used. 
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YES 








Pulse Input to |5 


<n 
YES 
pe 
YES 
aoe 
16: "H" ) 
[Pulse Inputto 5 


Channel Set? 2ch 


| 


=| 
= 


:"H Pulse Input to 15 








1. Speech 
2. BEEP Tone 
3. Silence 











Silence Insertion Code Set 
BEEP Tpne code set 
(PORT Output set) 


BEEP Tone Code Set 
1. Frequency Set 
2. Sound Volume Set 


Speech Control Code Set 
1. Smoothing Set 


2. Repeat Set 
3. Sound Volume Set 





ST:'L' Ts" 


(Note) 
BEEP tone code cannot be set for channel 2. 





NO 


YES 


Figure 5.5 Seriallnput Flow Chart when External Command is used 
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6. COMMAND DATA 


Table 6.1 shows the conditions that can be set by command data. Command data is set with I6 
to 10. In serial input, input data corresponding to I6 to IO serially as shown in Figure 5.2. 


Table 6.1 Command Setting Content List 


| it | to | Command Content 
LO, i, Ou Option Setting 

hh Or 3 | Silence Insertion Code 
BEEP Tone Code 


vit vio Speech Control! Code 


—_h, 


Command data is set to "1100000" when power is turned ON. 


6.1 Option Setting Code 


An option can be set by command. Since an option is set as in Table 4.2 when power is turned 
ON, use this command to change an option. Once an option is set, it remains effective either until 
power is shut OFF or until the RESET signal is input. 





When an option is set, input speech, silence and BEEP tone commands again by command input 
and set address (phrase, silence time and BEEP tone time). 


Table 6.2 shows the options that can be set. 


Table 6.2 Option Correspondence Table 


Bf 10 
AOUT output Standby Conversion | Amplitude of 1 Phrase 


Show the Figure 4.2 for command option setting timing chart . 
Options can be set anytime, but if set during vocalization, AOUT output impedance and acorstic 
pressure may change. 
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6.2 Silence Insertion Code 


Silence code inserts silence to each channel. Speech data can be reduced by inserting silence 
externally. 


Command data specifies to insert silence, address data sets the silence time. The CH terminal 
inserts silence to either channel 1 or 2. 


Silence time is set by address data (16 to I0). 


Minimum Silence Time: ... 16.384 ms 
Maximum Silence Time: ... (128 - 1) x 16.384 ms=2.1 sec. 


Figure 6.1 shows the channel 1 silence insertion setting timing. 


16/SD (1) / Silence Time Setting Data 
[5/SI (1) \ Silence Time Setting Data | 
14 ~ 10 (1) Don't care X Silence Time Setting Data . 


CH(l) 


' t 
S 


Silence Command Capture 


Figure 6.1 Channel 1 Silence Setting Timing (Parallel Input) 
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For example, if silence time setting data shown in Figure 6.1 is set as (I6 to I0) = ("0011000"), the 
silence time (ty) becomes 


(26 x 0425 x 0+24 x 1423 x 1422 x 0+21 x 04+20x0) x 16.384 mS = 393.216 ms 
The formula to set silence time is shown below. 
ty = (26 x (16)+25 x (15)+24 x (14)+23 x (13)+22 x (12)+21 x (11)+29 x (10)) x 16.384 ms 


The channel 2 silence insertion setting timing becomes as shown in Figure 6.2. 


l6/SD (1) / Silence Time Settig Data 
I5/SI (1) \ Silence Time Settig Data | 
4~10(1) Don't care X Silence Time Settig Data 


— 


my 
NAR (0) OO ee UCC™C:C<“‘“C‘s SCS 
A 


Silence Comnmand Capture Silence Time Capture 


Figure 6.2 Channel 2 Silence Setting Timing (Parallel Input) 


In serial input, the port output signals from I3/PORT1, 12/PORTO terminals is also controlled by 
silence insertion code. I3/PORT1,12/PORT0 terminals are in "L" level when poweris turned ON, 
and when the RESET signal is input. 





If speech synthesis starts after setting the port output, first set the port output by silence insertion 
code, then input the speech vocalization code and set the address. Figure 6.3 shows the timing. 
If itis necessary to set the port again after setting the port, since a port cannot be set continuously, 
input the BEEP tone code or speech vocalization code after first setting the port, then set the port 
again. 
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Figure 6.3 Port Output and Command, Address Setting Timing (during Serial Input) 
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6.3 BEEP Tone Code 


BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. 


The BEEP tone can be set only at channel 1. Do not select the BEEP tone at channel 2. 


To mix a BEEP tone and channel 2, vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. If the sampling frequency 
of channel 2 differs, speech at channel 2 may be either too slow or too fast. 


se |e | 4] ej ela | w 
The sound volume is set to 13, 12 pins, and the frequency is set to I1, 10 pins. Tables 6.3 and 6.4 
show the sound volumes and the frequencies that can be set. 


Table 6.3 Sound Volume Settings Table 6.4 Frequency Settings 


Sound Volume (Note 1) Frequency 
1/8 amplitude sound volume of channel 1 
1/4 amplitude sound volume of channel 1 
1/3 amplitude sound volume of channel 1 
1/2 amplitude sound volume of channel 1 








—/“4fi/i Olio 


(NOTE1) 


If 1/2 amplitude of channel 1 is set, and if the maximum amplitude is set to 1/2 Vpp as an option 
the sound volume of BEEP tone becomes 1/4 Vpp. 


The BEEP tone time is set by address data (16 to 10). 


Minimum BEEP Tone Time ......... 16.384 ms 
Maximum BEEP Tone Time ........ (128 - 1) x 16.384 mS = 2.1 sec. 
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Figure 6.4 shows BEEP tone setting timing. 


I6/SD (1) \ BEEP Tone Time Setting Data 
I5/SI (1) / BEEP Tone Time Setting Data | | 


14 ~ 10 (1) Feeency Sari \ BEEP Tone Time Setting Data | 


AOUT (0) | ! ' BEEP Tone Time (tg) | 


Wf = = nnn eee ene > 


4 
BEEP Tone Command Capture BEEP Tone Time Capture 


Figure 6.4 BEEP Setting Timing (during Parallel Input) 


For example, if the BEEP tone time setting data shown in Figure 6.4 is set as (I6 to 10) = ("0011000"), 
the BEEP tone time (tgp) becomes 


(26 x 0+25 x 0+24 x 1423 x 1422 x 0+21 x 0+20 x 0) x 16.384mS = 393.216 ms 
The formula to set BEEP tone time is shown below. | 

tape = (26 x (16)+25 x (15)+24 x (14)+23 x (13)+22 x (12)+21 x (11)+20 x (I0)) x 16.384 ms 
6.4 Speech Control Code 
Command data can set repeat and sound volume. 
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Channel 1 is set if CH terminal is in "H", channel 2 is set if in "L". Once a command is set, it is 
maintained as both channels until another command is set. The LSI cannot be maintained 
command contents as each channels . Conditions of each channel are set by I4 to 10. Three 
conditions can be set: 1) to 3). 


1) Setting Number of Repeats 
The number of repeats is set by 13 and 12 terminals. For the number of repeats 4 types can be 


selected: 1,2,4 and infinite. Inputstop code to stop speech when infinite repeat is selected. Table 
6.5 shows the correspondence between [3 and [2 terminals, and the number of repeats. 


Table 6.5 Selection of Number of Repeats 


I3 | 2 | Number of Repeats 
o | o | 1 
[0 

1 Infinite 


2) Sound Volume Smoothing During Repeat 

If "I4" is set to "H", sound volume during repeat is automatically attenuated from 1 to 1/2, 1/4 
and 1/8 (fadeout function). This smoothing, however, is effective only when 2, 4 or infinite is 
selected at repeat setting. 

If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1, 1/2, 1/4 and 
to 1/8. If the initial sound volume setting is other than 1, the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. 

3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at I1 and 10 terminals. 


Table 6.6 shows the correspondence between I1, 10 terminals and sound volume settings. 
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Table 6.6 Attenuation Volume Setting 


Attenuation Volume 
No attenuation (sound volume is same as speech data) 
-6 dB attenuation (Sound volume is 1/2 of speech data) 
-12 dB attenuation (sound volume is 1/4 of speech data) 
-18 dB attenuation (sound viume is 1/8 of speech data) 


7. ADDRESS DATA 


If a user specified phrase is input to I6 to I0 terminals by address data, and if an ST signal is then 
input, speech synthesis starts. Time is set if silence and BEEP tone were set by command. Figure 
7.1shows speech start timing. Figures 7.2 and 7.3 show timing when an address, other than a user 
phrase, is input. | 


16 ~ 10 (1/0) Xx | User Phrase | : 


NAR (0) 3 | | ! : 


AOUT (0) eee nrg 
* 


Oscillation Startup | Speech End 


Figure 7.1 Speech Startup Timing 
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I6 ~ 10 (1) x Address other than user phrase | 


NAR (0) ! | | 


t 
' 
i] 
I 


Memmi | mn 


Oscillation Startup 


Figure 7.2 Timing when Address, other than User Phrase, 
is Input in Standby Status 


16 ~ 10 (I) X Address other than user phrase 


Figure 7.3 Timing when Address, other than User Phrase, 
is Input in Status that AOUT is 1/2 Vpp 


8. STOP CODE 


If 16 to 10 are set to "0000000" during speech vocalization, and if an ST signal is input, vocalization 
stopsand AOUT becomes 1/2 Vpp. STOP code becomes valid at the leading edge of ST (common 
with parallel and serial inputs). 

Use the stop code only at setting "L" BUSY pin. The stop code cannot be used in states of standby- 
mode. 
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Figure 8.1 shows stop code input timing. 


16 ~ 10 (1) X _eoo0000" ~ "9000000" User Phrase 


a Soa OD a I Nt) 


Speech Stop (Note) tss is also applied for serial input. 
Figure 8.1 Stop Code Input Timing 
IfanST signal is input by stop code in standby status, NAR stays in "H" level and AOUT becomes 


1/2 Vpp after standby conversion time, as shown in Figure 8.2. If an ST signal is input by stop 
code in standby status, the status does not follow AC characteristics. 


16 ~ 10 (1) "0000000" 





Figure 8.2 Timing when Stop Code is Input in Standby Status 
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9. SAMPLING FREQUENCY 

Sampling frequencies can be specified for each phrase in speech data of internal ROM. For 

channel synthesis, if channels 1 and 2 are regenerated at the same time, the channel 1 sampling 

frequency has priority. 

For sampling frequency, the following 8 frequencies can be selected when creating speech data. 
4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 32.0 kHz 

10. SPEECH VOCALIZATION TIME 


Table 10.1 shows internal ROM configuration. The actual speech data ROM area is different from 
the indicated ROM capacity. 


The speech data management area as shown in Table 10.1 is about 6 Kbits, and the edit ROM area 
includes 16 Kbits. 


Table 10.1 ROM Configuration 


Speech Data Management Area 
Editing ROM Area 


Speech Data Area 


Disabled Area 


Use the following formula as a guide to compute speech vocalization time. 
Vocalization Time = (ROM Capacity - 16 - 6) x 1024 x 255/256 + Bit Rate (kbps) 


For example, if data was created at a 4.0 kHz sampling using MSM6652 (288 kbit internal ROM), 
the vocalization time is 


(288 - 16-6) x 1024 x 255/256 + 16(kbps) = 16.9 sec 
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11. CHANNEL STATUS 
The BUSY pin and NAR terminal output status signals. 


BUSY terminal outputs "L" level when either channel 1 or 2 is synthesizing speech. It is in "H" 
level when power is turned ON. | 


The NAR terminal is the channel 1 and 2 input status signal (Next Address Request), enabled ST 
signal input when NAR is in "H" level. The channel status is switched by CH terminal. If CH 
terminal is in"H" level, the status signal of channel 1 is output, and if in"L" level, the status signal 
of channel 2 is output. 


12. REGENERATION METHOD 


The MSM6375 series has only the ADPCM regeneration method, however to support various 
speech MSM6650 has 3 types of regeneration methods: ADPCM, PCM and melody regeneration. 


Respective features and how to select are explained below. 

12.1 ADPCM Method 

With the ADPCM (Adaptive Differential Pulse Code Modulation) method, basic quantization 
width A is adaptively changed for each sampling, and is encoded to 4bit data. This further 
improves the follow-up properties to speech wave forms. 


Conversion to ADPCM data is performed by the AR76-202 analysis tool. 


If the ADPCM method is used for human voices, animal cries and natural tones, the speech data 
capacity becomes smaller. 
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12.2 PCM Method 


The PCM method of MSM6650 uses an 8-bit straight binary format. Of the three methods, PCM 
is the best for follow-up properties to speech wave forms. 


This method is appropriate for sound effects where wave forms sharply change, and for pulse 
shaped wave forms. 


12.3 Melody Regeneration Method 


The AR76-202 analysis tool supports melody regeneration system. The melody data can be 
composed by using the AR76-202. Therefore, unique sound can be created. 


12.4 Bit Rate of Each Method 
The bit rate shows the degree of data compression and the data amount to synthesize for 1 second. 
The bit rate is determined by the relationship between the sampling frequency and the data- 
amount-per-sample. The following formula is used. | 
Bit Rate (kbps) = Sampling Frequency (kHz) x Data-amount-per-sample (bit) 
The bit rate of the three methods are compared below when the sampling frequency is 6.4 kHz. 
1) ADPCM Method 
Bit Rate (kbps) = 6.4 kHz x 4 bit = 25.6 kbps 
2) PCM Method 
Bit Rate (kbps) = 6.4 kHz x 8 bit = 51.2 kbps 


3) Melody Regeneration Method 


With the melody regeneration method, the bit rate changes depending on each sound. The 
formula does not determine the bit rate changes. The average bit rate is 4 kbps. 


12.5 The regulations of channel synthesis about each regenaration methods 


Melody regeneration and BEEP tone cannot be regenarated in 2 channel side . The regulations 
of channel synthesis about each regeneration methods as follows table 12.1. 
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Table 12.1 The Regulations of channel Synthesis 


1 Channel 
ADPCM(0dB 


ADPCM(0dB ~-18dB) 
ADPCM(-6dB ~-18dB) 
ADPCM(0dB ~ -18dB 
ADPCM(0dB ~-18dB 
ADPCM(OcB) 
ADPCM(-6dB ~-18dB 
ADPCM(0dB ~-18dB 
ADPCM(0dB ~-18dB) 
MELODY(0dB 
MELODY(0dB ~-18dB) 
MELODY(-6dB ~-18dB) 
MELODY (0dB ~-18dB) 
MELODY (0dB 
MELODY(0dB ~-18cB) 
MELODY(-6dB ~-18dB) 
MELODY(0dB~-18dB 
MELODY (0dB ~-18dB) 
PCM(OdB) 

PCM(0dB ~-18dB) 
PCM(-6dB ~-18dB) 
PCM(0dB ~-18dB) 
PCM(0dB) 
PCM(0dB~-18dB 
PCM(-6dB ~-18dB) 
PCM(0dB ~-18dB) 
PCM(0dB ~-18cB) 


BEEP TONE(1/2, 1/3, 1/4, 1/8) 
BEEP TONE(1/2, 1/3, 1/4, 1/8 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | 
BEEP TONE(1/2, 1/3, 1/4, 1/8) 
BEEP TONE(1/2, 1/3, 1/4, 1/8 
BEEP TONE(1/2, 1/3, 1/4, 1/8) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) 


SILENCE 
SILENCE 
SILENCE 
SILENCE 
SILENCE 


Fe a ea ee 


ADPCM(0dB ~ -18dB 
ADPCM(0dB 
ADPCM(-6dB ~ -18dB 
MELODY(0dB ~ -18dB | 
PCM(0dB 

PCM(0dB ~ -18dB) 
PCM(-6dB ~-18dB 

BEEP TONE(1/2, 1/3, 1/4, 1/8 
SILENCE . 
ADPCM(0dB ~-18dB 

ADPCM (0dB 

ADPCM(-6dB ~-18dB) 
MELODY(0dB ~-18dB) 
PCM(0dB ~ -18dB) 

PCM(0dB) 
PCM(-6dB ~ -18dB) 
BEEP_TONE(1/2, 1/3, 1/4, 1/8 
SILENCE 

ADPCM(0dB ~-18dB 
PCM(0dB 

PCM(-6dB ~ -18dB) 
MELODY(OdB~-18dB) 
PCM(0dB ~ -18dB) 

PCM(0dB) | 
PCM(-6dB ~ -18dB 

BEEP TONE(1/2, 1/3, 1/4, 1/8) 
SILENCE | 

ADPCM(0dB 
ADPCM(-6dB ~ -18dB 
MELODY(0dB ~-18dB) 
PCM(0dB 

PCM(-6dB ~ -18dB 

BEEP TONE(1/2, 1/3, 1/4, 1/8 
SILENCE 
ADPCM(0dB ~ -18dB 
_MELODY(0dB ~-18dB) 
PCM(0dB ~ -18dB) | 
BEEP TONE(1/2, 1/3, 1/4, 1/8) 
SILENCE 


2 Channel Setting 
Note1) 


Notel) 


Note1) 
Note1) 


Note1) 
Notel) 


Notel) 
Note1) 


Notel) 
Note1) 


Notel) 
Note 1) 


Note1) 


Notel) 


OX<!OX<lOo] OX<|OJOP<|O} OOP) COLO] OP<]O}] CLO] OP<] OF OOP) QC] OJ} O><IO} OLO PX|O}O}O 


Note1) In case of channel synthesis , confirm the voice quality with the MSM6650 evaluation 


board. Because , occasionally , the 


synthesis phrases . 
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13. EDIT ROM 


The role of edit ROM is to link phrases and build sentences, making an external microcomputer 
unnecessary. The conventional MSM6375 family could not link phrases and synthesis channels 
in standalone mode, but the MSM6650 family can using edit ROM. 


For example: The phrase "Today’s weather is...." is used to compare the MSM6375 family and 
MSM6650 family. With the MSM6375 family, individual data must be stored to phrase ROM (see 
Table 13.1) to vocalize each phrase in timing of once as "Today’s weather is sunny", and "Today’s 
weather is rainy”. 


On the other hand, the MSM6650 family can vocalize plural phrases at timing of once by having 
edit ROM functions. This means that "Today's weather is sunny" will be vocalized by merely 
specifying address [01] of Table 13.3 in the phrase ROM configuration shown in Table 13.2. If 
address [02] is specified, "Today's weather is rainy" will be vocalized. 


Conventionally data must be repeatedly stared to phrase ROM to vocalize "Today's weather 
is....", but overlapped data is not required as shown in Table 13.2 by using edit ROM functions. 


Table 13.1 Conventional Phrase ROM Configuration 


Address [HEX] Phrase 
01 Today's weather is sunny. 
02 Today's weather is rainy. 
03 Today's weather is sunny follwed by cloudy, some areas are rainy. 
l | l 
7F 
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Table 13.2 Phrase ROM Configuration 


Address [HEX] Phrase 
01 i Today's 
02 weather 
03 is 

f 

10 sunny 

11 cloudy 

12 rainy 

13 snowy 

20 occasional 
21 followed by 
22 some areas are 
7F 


Table 13.3 Edit ROM Configuration 


Address [HEX] Edit Content [Max. 8 Phrases] 
01 | [01}[02][03}[10] 
02 [01 }[02][03}[12] 
03 [01 }[02][03}[10][21][ 11] [22] [12] 
| 
7F 
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In addition, by using the edit ROM, the MSM6375 series can perform channel synthesis in stand 
alone mode which was not possible before. The edit ROM not only can connect phrases but can 
also perform channel synthesis and selection of BEEP and mute sound by commands. 


A maximum of 8 phrases (16 bytes) can be set in 1 edit. Table 13.4 shows the configuration of edit 
ROM. 


Table 13.4 Edit ROM Configuration 
Edit Address ROM Edit Data ROM Phrase ROM 


Phrase 
Address Phrase 
a [HEX] 








1 Phrase Command 
1 Phrase Address 
2 Phrase Command 
2 Phrase Address 
3 Phrase Command asin 

3 Phrase Address 
4 Phrase Command 
4 Phrase Address 
5 Phrase Command 
5 Phrase Address 
6 Phrase Command 
6 Phrase Address 
7 Phrase Command 
7 Phrase Address 
8 Phrase Command 
8 Phrase Address 



















i 
i 


- 
< 


Edit address ROM can process a maximum of 127 user specified phrases. Table 13.4 shows the 
relationship between phrase ROM, edit data ROM, and edit address ROM. 


Phrase ROM cannot be directly accessed if edit ROM is used. 
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Edit ROM canbe setup using the previously mentioned AR76-202 analysis tool. For regeneration 
using edit ROM, regeneration may not be the one requested. Be certain to check the speech data 
using either the analysis tool or MSM6650 of external ROM. 


Figure 13.1 shows the flow chart when creating edit ROM. 












1. Speech 
2. BEEP Tone 
3. Silent 


Silent Insertion Code 
1. Channel Specify 


Command Data Input Part 






BEEP Tone Code Set 
1. Frequency Specify 
(0.5, 1.0, 1.6, 2.0kHz) 
2. Sound Volume Specify 
(1/8, 1/4, 1/3, 1/2) 


Speech Control Code Set 
1. Channel Specify 
2. Fadeout Specify 
3. Repeat Specify 

(1, 2, 4, infinite) 
4, Sound Volume Specify 
(0, -6, -12, -18dB) 




















ewe Rw meme em ee em me ee ww ee eee be ee we em ee ee eee wm em Bee RR mw RE ee 


Phase Address Specify BEEP Tone Time Set Silent Time Set Address Data Input Part . 


a 


YES 


End Code Inset 


Figure 13.1 Edit Data ROM Creation Flow Chart 
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13.1 Edit ROM Commands 
Table 13.5 shows the commands that can be set in edit ROM. 


Table 13.5 List of Commands that Can Be Set in Edit ROM 


7 [08 [os | os | os | os | ov] oo | Command 
ch ere rp0 vit vl Speech Control Code 


The commands of the 4 codes shown in Table 13.5 are explained below. 

13.1 1 End Code 

End code means that one edit data is completed. Although this is necessary at the end of one edit 

data, since the LSI can recognize the end of editing, itis unnecessary when the maximum number 

of phrases are used. 

13.1.2 Silence Insertion Code 

Silence insertion code inserts silence to each channel, reducing speech data. 
08.05 5 “04 108: | 02 Ot | 60 
foe Oe eee 

The channel to insert silence is specified in command data, and silence time is set in address data. 


The channel to insert silence is set to "O7" command data. If "O7" is "H" channel 1 is set, if "L" 
channel 2 is set. 


Silence time is set at the address settings of phrases shown in Table 13.4. 


Minimum Silence Time ... 16.384 ms 
Maximum Silence Time ... 2.1 sec. 
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The formula to set the silence time is shown below. 
ty = (26 x (06)+25 x (05)+24 x (04)+23 x (03)+22 x (O2)+21 x (O1)+20 x (O0)) x 16.384 ms 


Table 13.6 Edit Data Example of Silence Insertion Code 


07 | 06 | 05 | 04 | 03 | 02/| 01 | 00 






1st Byte 1 es eee QO Silence Insertion Code 
2nd Byte ee 0 Silence Time 
3rd Byte 0 robe pepepe po 0 — End Code 


For example, if edit data is set as in Table 13.6, then 393 ms of silence is inserted to channel 1. 
13.1.3 BEEP Tone Code 


_ BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. 


_ The BEEP tone can be set only at channel 1. 
To mix a BEEP tone and channel 2 vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. 


If the sampling frequency of channel 2 differs, speech at channel 2 may be either too slow or too 
fast. 


Dos [os [or | os | oe] or] 


The sound volume is set to 03, O2 and the frequency is set toO1,O0. Tables 13.7 and 13.8 show 
the sound volumes and the frequencies that can be set. 
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Table 13.7 Sound Volume Settings Table 13.8 Frequency Settings 
O3 | 02 | Sound Volume Frequency 


0 | 0 1/8 amplitude sound volume of channel 1 
0 1/4 amplitude sound volume of channel 1 


1 0 1/3 amplitude sound volume of channel 1 
1 1 1/2 amplitude sound volume of channel 1 








The BEEP tone time is set to the address setting of phrases shown in Table 13.4. 


Minimum BEEP Tone Time ... 16.384 ms 
Maximum BEEP Tone Time ... 2.1 sec. 


The formula to set a BEEP tone time is shown below. 
tay = (26 x (06)+25 x (05)+24 x (04)+23 x (O3)4+22 x (02)+21 x (O1)+20 x (O0)) x 16.384 ms 


Table 13.9 Edit Data Example of BEEP Tone Code 


1st Byte 
2nd Byte 
3rd Byte 


BEEP Tone Code 
BEEP Tone Time 
End Code 





For example, if edit data are set as in Table 13.9, BEEP sound of 1.0kHz is vocalized for 393mS | 
with 1/2 of amplitude of sound volume of Channel 1. 


13.1.4 Speech Control Code 


Speech control code can set repeat and sound volume. 


The channel is set at"O7". If"O7" is"H", channel 1 is set, if"L" channel, 2 is set. The speech control 
condition of each channel is set between O4 to O0. 
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1) Setting Number of Repeats 


The number of repeats is set at O3 and-.O2, and can be selected from 4 ee 1,2,4 and nants 
If infinite is selected, repeat can be stopped by inputting stop code. 


Table 13.10 shows the relationship between O3, O2 and the number of repeats. 


Table 13.10 Number of Repeats Settings 


O3 | 02 | Number of Repeats 
a : 

0 2 
Pee 4 

1 Infinite 


2) Sound Volume Smoothing During Repeat 


If "O4" is set to "H", sound volume during repeat is attenuated from 1 to 1/2, 1/4 and 1/8. This 
smoothing, however, is effective only when 2, 4 or infinite is selected at repeat setting. 


If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1,1/2,1/4 and 
to 1/8. If the initial sound volume setting is other than 1, the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. 


3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at O1 and O0. Table 13.11 shows the correspondence. 


Table 13.11 Attenuation Volume Setting 


Attenuation Volume 
No attenuation (sound volume is same as speech data) 
-6 dB attenuation (sound volume is 1/2 of speech data) 
-12 dB attenuation (sound volume is 1/4 of speech data) 
-18 dB attenuation (sound volume is 1/8 of speech data) 


—a!|—-a1lolo 
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13.2 PCM Regeneration in Edit ROM 


For PCM regeneration, edit data is set together with speech control code. All settable items in 
speech control code (channel, sound volume smoothing during repeat, number of repeats, and 
- sound volume) can be set. 


13.3 Melody Regeneration in Edit ROM 


For melody regeneration, edit data is set together with speech control code. Channels however 
cannot be set. Channel 1 is fixed. Channel 2 mixing of melody regeneration/ melody regeneration 
combination is not possible. 


All settable items in speech control code can be set except channels. 
13.4 Continuous Regeneration in Edit ROM 


If at the 2nd edit phrase is input during speech vocalization of the 1st edit phrase (phrase consists 
of 16 bytes or less of edit data ROM: referred to as edit phrase), speech vocalization starts 
continuously after 1st edit phrase vocalization ends. | 


However, this occurs only when the channel setting of the 1st and 2nd edit phrase are the same, 
and when echo regeneration and channel 2 regeneration are not performed. For example, if the 
1st edit phrase is echo regeneration, and the 2nd edit phrase channel 1 regeneration, as shown 
in Figure 13.2 (1), then 2 edit phrases overlap. 


To avoid this, insert silence to channel 1, as shown in Figure 13.2 (2), and set edit data ROM so 
that channels 1 and 2 end regeneration at the same time. 


{st Edit Phrase ' 9nd Edit Phrase 


i« i >! 





Channel 1 : 
SE S17 Sac “OT ar" EO“ RESON | 


Channel 1 






“weather' 





i 
1 
i 
‘ 
' 


Figure 13.2 Example of Continuous Regeneration Timing 
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13.5 Channel 2 Mixing Function in Edit ROM 
This function overlaps 2 phrases. 


By using edit ROM, it is easy to echo a phrase (echo regen-eration) and to vocalize a phrase with 
a musical instrument sound or BGM (channel 2 regeneration). 


13.5.1 Echo Regeneration 


Echo regeneration delays and overlaps -6 dB attenuation (1/2 amplitude speech wave form of 
channel 1) to a speech wave form vocalized at channel 1. 


Echo Reproduction of Multiple Phrases 


Using address [02] of phrase ROM, "weather", an echo regeneration edit data example in Table 
13.2, is explained below. 


Table 13.12 Edit Data Example of 1 Phrase Echo Regeneration 


07 ee 00, 


Speech Control Code (1ch setting, repeat, no attenuation) 


1st Byte 

2nd Byte Phrase Address (02H "weather’) 

3rd Byte Silence Insertion Code (2ch setting) 

4th Byte Silence Time (98.3 mS) 

5th Byte Speech Control Code (2ch setting, repeat, -6 dB attenuation) 
6th Byte Phrase Address (02H “weather’) 





7th Byte End code 


If edit data is set as in Table 13.12 , "weather" is vocalized at channel 1, and is overlapped and 
vocalized from channel 2 with a -6 dB attenuated sound volume 98.3 mS later. 


When 2 phrases overlap, set the attenuation of the speech control command with attention to 
sound volume. 


The silence time by silence insertion code is a factor that influences echo quality. Set the silence 
time so that the desired echo is created. 
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When performing echo regeneration set the number of repeats of the speech control command 
to 1. If2, 4 or infinite is set, timing becomes as shown in Figure 13.3. This figure shows that the 


number of repeats of the 1st and 5th byte of edit data in Table 13.12 have changed. 





1 
' 


(1) Number of Repeats: 1 


Channel 1 "Weather' "Weather' 
Channel 2 "Weather' 


(2) Number of Repeats: 2 


k 
i 
| 


Channel 1 


Ca’ (ieee Wate? ~~ 





(3) Number of Repeats: 4 


Channel 1 Weather ss222"s="ss<4+ Channel 1 has infinite regeneration. 


2. eS SSS eee Channel 2 does not reproduce. 


(4) Number of Repeats: infinite 


Figure 13.3 Vocalization Timing of Echo Reproduction According to Number of Repeats 


The vocalization timing, when the number of repeats of the speech control command is set for 
an edit data phrase, is explained below. 
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@® When number of repeats is set to 1 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
vocalization ends. If the channel of the next phrase is different, channel synthesis starts at the 
start of vocalization. 

@ When number of repeats is set to 2 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the second vocalization ends. If the channel of the next phrase is different, channel synthesis 
starts at the start of the second vocalization after the first vocalization ends. 

@® When number of repeats is set to 4 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the fourth vocalization ends. If the channel of the next phrase is different, channel synthesis starts 
at the start of the fourth vocalization after the 3rd vocalization ends. 


® When number of repeats is set to infinite 


The next phrase becomes invalid and is not vocalized regardless the channel specification. 
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Echo Reproduction of Multiple Phrases 

A maximum of 8 phrases (16 bytes) are set to one edit data ROM. Up to 3 phrases are possible for 
an echo reproduction with 16 bytes. Set the phrase ROM so that the number of phrases do not 
exceed four. 

Using "Today's", "weather" and "is" of the phrase ROM in Table 13.2 as an example, Table 13.13 
shows a three phrase echo regeneration edit data example, and Figure 13.4 shows vocalization 


timing. 


Table 13.13 Three Phrase Echo Regeneration Edit Data Example 


07 | 06] 05 | 04/03 | 02/01 | 00 


{st Byte 1 | 1} 1 | 0 | 0 | 0 | 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
and Byte 0 | 0|0{| 0] 0] 0] 0 | 1 Phrase Address (01H Today's’) 

3rd Byte 0 Ostet reOn Ot Olde Or 0 Silence Insertion Code (2ch setting) 

4th Byte 0 | 0 | 0] 0] 0{ 14 | 1 | 0 Silence Time (98.3 mS) 

oth Byte 0 Paleo 0 fd Or) | 0 Speech Control Code (2ch setting repeat once, -12 dB attenuation) 
6thByte 0 | 0 |0 | 0] 0] 0] 0 | 1 Phrase Address (01H "Today's’) 

7thByte 1 | 1 | 1 | 0 | 0] 0] 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
gthByte 0} 0] 0 ]0|0. 0 Phrae Address (02H "weather’) 

9th Byte 0 ae Pe Oe Oe 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
10thByte 0 | 0 |0]0]0{ 0] 1 | 0 Phrase Address (02H weather’) 

11th Byte 1 Pate bedn b 0] er 0r | 20", 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
12th Byte 0 | 0/0] 14/0] 0] 0 | 0 Phrase Address (10H is’) 

13th Byte 0 Ook Ott Or ft 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
14th Byte 0} 0 | 0] 14] 0] 0] 0 | 0 Phrase Address (10H is’) 

15th Byte 1 feta a Oe) O20. ts 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
16th Byte 0 OO 101 0-h Oy At | 1 Phrase Address (03H “sunny’) 

Channel 1 





Figure 13.4 Vocalization Timing of a Three Phrase Echo Regeneration 
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For the echo regeneration of multiple phrases, set so that the sampling frequency of each phrase 
is the same. Ifa phrase with a different sampling frequency is mixed, the speech of channel 2 will 


become fast or slow because the sampling frequency of channel 1 has priority. Figure 13.5 shows 
the timing. 


fsam=6.4kHz | fsam=8.0kKHz !  fsam=6.4kHz 


(“Todays XK _weatter Xs +S 


Channel 1 


Channel 2 K Silence X__"Today's’_X_'weather’ Ks") 


‘ ——S SSS 
Fast Vocalization Slow Vocalization 


Figure 13.5 Vocalization Timing of Echo Regenerations with 
Different Sampling Frequencies 


Echo Reproduction of an Arbitrary Phrase in Multiple Phrases 


Table 13.14 shows an edit data example to apply echo to "is" in the four phrases of "Today's", 
"weather", "is" and "sunny". 


Table 13.14 Edit Data Example of 1 Phrase Echo Regeneration 


07 | 06] 05 | 04] 03/02/01 | 00 





istByte 1 | 1] 1] 0{ 0] 0 | 0 | 0 Speech Control Code (1ch setting, repeat once, no attenuation) 
ond Byte 0 | 0] 0] 0 0] 0] 01] 1 Phrase Address (01H Today's’) 

3rd Byte PO. |, 0.1 70.) -0:)-.0-| Silence Insertion Code (2ch setting) 

4thByte 0 | 1/1 | 0/0] 0 | 0 | 1 Silence Time (1.59 mS) 

oth Byte 4 ad 0.) On]. 0: | 0" Speech Control Code (1ch setting repeat once, no attenuation) 
6th Byte PO 0 01010414 Phrase Address (02H “tweather’) 

7th Byte Pr tO 6-0. 0 Speech Control Code (1ch setting, repeat once, no attenuation) 
sthByte 0 | 0 |0|1 | 0] 0] 0 | 0 Phrae Address (10H ‘is’) 

9th Byte Pata O10 (0 | 0. Speech Control Code (2ch setting, repeat once, -6 dB attenuation) 
10th Byte 0 | 0{| 0] 1 0] 0] 0 | 0 Phrase Address (10H ‘is’) : 
11th Byte a eh AO a) 00 | oO. Speech Control Code (1ch setting, repeat once, no attenuation) 
12th Byte 0 | 0] 0 | 0] 0]|0]| 1 | 1 Phrase Address (03H "sunny’) | 

joj} o}ojojojo 





13th Byte End Code 


276 


OKI Semiconductor MSM6652/6653/6654/6655/6656 


(“water 


t i 
' ' 
1 


1.5 sec 0.9 sec 


Channel 1 





Figure 13.6 Vocalization Timing Using Edit Data of Table 13.14 
As shown by the timing in Figure 13.6, "is" is echoed by setting the silence time, which is the 
addition of the vocalization time for "Today's" and "weather" and the delay time for echo to 
channel 2. If the silence time exceeds 2.1 sec, it is necessary to add a silence insertion setting to 


2 bytes of edit data. 


For the echo reproduction of one arbitrary phrase of multiple phrases, a maximum of 6 phrases 
are possible if the silence insertion setting is 2 bytes. 


13.5.2 Two-channel Regeneration 

Two-channel regeneration uses PCM, melody and ADPCM methods. Channel synthesis is 
possible with all combinations except a melody regeneration / melody regeneration combination. 
Melody regeneration is fixed to channel 1. The sampling frequency of phrases to be overlapped 


must be the same. 


Figures 13.7 to 13.10 show the vocalization timings of two-channel regeneration. 


1st Phrase 
'(— 


Channel 1 : Melody Tone ) 


Channel 2 





2nd Phrase ‘ 3rdPhrase : 4thPhrase ‘ 5th Phrase 


Figure 13.7 Example of Four Phrase Channel Synthesis Timing with 
Melody Tone as GBM 


1st Phrase Ath Phrase 


) | 
Channel 1 Melody Tone Melody Tone 





' Ond Phrase : 3rdPhrase | SthPhrase | 6thPhrase | 


Figure 13.8 Example of Four Phrase Channel Syntehsis Timing with Melody Tone 
and 1st and 4th Phrases as BGM | 
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Wi Prase Phrase 


Channel 1 PCM Tone (A 
Channel 2 PCM Tone (B) X PCM Tone (B) X PCM Tone (B)X PCM Tone (B 


2nd ae 


Figure 13.9 Example of Channel Synthesis between PCM Main Melody Tone 
(A) and PCM Rhythm Tone (B) with 4 Repeats 


i, _____stPhrase SS Phrase Phrase 3rd Phrase 


Channel 1 PCM Tone (A PCM Tone (B 
Channel 2 PCM Tone (C) X PCM Tone (C ek Tone (D PCM Tone (D 


2nd Phrase . ath Phrase 


Figure 13.10 Example of Channel Synthesis between PCM Main Melody Tone 
(A), (B) and PCM Rhythm Tone (C), (D) with 2 Repeats 
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14. STANDBY CONVERSION 


If standby conversion YES is selected by command option, if the next phrase does not startup 
within 0.2 sec. after vocalization ends, the LSI enters standby status and stops all operations. If 
restarted it takes about 100 ms until speech starts, since a pop noise countermeasure circuit 
operates. 


If standby conversion NO is selected by command option, the LSI does not enter standby status, 
even if speech ends, and the output of AOUT becomes about 1/2 VDD. Current is flowing since 
oscillation is operating. If started up speech starts in about 350 us. 


If standby conversion NO is selected, it is necessary to input an RESET pulse to enter standby 
status. 


If an RESET pulse is input, a pop noise is generated since the AOUT output level instantaneously 
becomes GND level. 


15. SPEECH OUTPUT 


For the speech output terminal, a command option can select whether the DA converter output 
is directly output or output through an internal low pass filter. 
Table 15.1 shows output level of AOUT pin. 


Table 15.1 Output level of AOUT pin 


Regeneration method Most highest level 
ADPCM | DAconverter output | 0 Aout O.SxVDD| About VOD 
About 0.5 x VDD| About 0.95 x VDD 
PCM | = About 0.25 x VDD | About 0.5 x VDD] About 0.75 x VDD 
_ Melody | | About 0.25 x VDD | About 0.5 x VDD] About 0.75 x VDD 
BEEP Tone | = «| About 0.25 x VDD | About 0.5 x VDD| About 0.75 x VDD 
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15.1 DA Converter Output Wave Form 


The output amplitude from the DA converter becomes a step wave form synchronizing the 
sampling frequency at a maximum 4095/4096 x VDD. 


If DA output is selected, it is recommended to externally attach a low pass filter. Since the output 
impedance of a DA converter changes between 15 kQ to 35 kQ, determine the filter constant so 
that this resistance change does not affect the cutoff frequency of the low pass filter. 


15.2 Low Pass Filter Output 


A low pass filter consists of switched capacitors. The attenuation characteristic of the MSM6650 
low pass filter is -40 dB/oct. The cutoff frequency changes depending on thesampling frequency. 


Table 15.2 shows the relationship between sampling frequency and cutoff frequency. 


Table 15.2 Cutoff Frequencies of Low Pass Filter 


Sampling Frequency Cut-off Frequency 

(fsam) (fcut) 

4.0kHz . About 1.8kHz 
5.3kHz | About 2.6kHz 
6.4kKHz About 2.6kHz 
8.0kHz About 3.2kHz 
10.6kHz About 4.2kHz 
12.8kHz About 5.1kHz 
16.0kHz About 6.4kHz 
32.0kKHz About 12.8kHz 
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16. CERAMIC OSCILLATION 


Figure16.1 shows an external circuit diagram using a ceramic oscillator. 
XT XT 


C1 C2 


Lf 


Figure 16.1 External circuit diagram 


Figure 16.2 and 16.3 show external circuit diagrams using a cermic oscillator, CSA4.09MGU and 
CST4.09MGWU made by Murata Seisakusho Co., Itd. 






XT XT 
U 
Internal 
C30pF | | C30pF capacity 
Figure 16.2 CSA4.09MGU Figure 16.3 CST4.09MGWU 


Figure 16.4 shows an external circuit diagram using a cermic oscillator, PBRC4.00MSA/MSK/ 
MWS made by Kyocera Co., Itd. 


Note) In case of using a oscillator 4.00MHz, vocalization speed is low about 2% than AR76-202 
analysis tool and evaluation board. 





Figure 16.4 PRBC 4.00 MSA/MSK/MWS 
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APPLICATION CIRCUIT EXAMPLE 


MSM83C154 


> 
= 
= 
<U 
Lu 
© 
uc 
CO 
CO 
= 
~ 
= 





Example of Application Circuit at Serial Input Interface 
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OKI Semiconductor MSM6652/6653/6654/6655/6656 


MSM83C154 
MSM6650FAMILY 





Example of Application Circuit at Parallel Input Interface 
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OKI Semiconductor 
MSM66P54-01/02/03/04 


MSM6650 family 1 Mbit OTP Built-in Speech Synthesis LSI 





GENERAL DESCRIPTION 


The MSM66P54 is a single-chip CMOS speech synthesis LSI that has an on-chip OTP (One Time 
PROM) for speech data storage. This LSI is the OTP version for on-chip mask ROMs from the 
MSM66582 to the MSM6656. The MSM66P54 that adds PCM system to ADPCM system provides 
you a speech synthesis sound of a high quality so that it contains a 12bit DA converter and - 
40dB /oct low pass filter. 


The conventional "BEEP" tone and a 2-channel mixing function are now easier to use, and a 
melody function, fadeout function and random vocalization function are now included. External 
control is easier than before due to the addition of an edit ROM that can form sentences by linking 
phrases. 


As it is possible to select standalone mode or microcontroller interface mode by the code (-01~ 
-04), it can handle various applications. Because MSM66P54-01 has serial inputs, it is possible to 
reduce the number of ports for controlling microcontrollers. 


A speech analysis and speech data can be simply written by using a developed tool AR76-202 at 
your side. This LSI is suited for applications to the small production of various products and the 
short delivery that can not correspond to the mask ROM. In case of the mass production, on-chip 
mask ROMs from the MSM6652 to the MSM6656 are recommended. 


This LSI is classified to two kinds of stand-alone and microcontroller interface. Refer to the 
contains because this description explains these two kinds individually. In addition, see the 
pages described about on-chip mask ROM products from the MSM6652 to the MSM6656. 
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OKI Semiconductor MSM66P54-01/02/03/04 
(1) STANDALONE MODE 


FEATURES 


Maximum Vocalization Time 


fsam = 4.0 kHz fsam = 6.4 kHz fsam = 8.0 kHz fsam = 16.0 kHz 
1 Mbit 15.9sec 


(Actual speech ROM area is less by 22 kbit) 


ROM Capacity 


Abit ADPCM method /8bit PCM method 

Melody function 

Edit ROM function 

2-channel mixing function 

Internal random vocalization function 

Fadeout function (4-step change of sound volume) 


BEEP tone built-in BEEP tones of 0.5 kHz, 1.0 kHz, 1.6 kHz and 2.0 kHz can be 
| generated by specification code. 
Sampling frequencies 4.0 kHz,5.3 kHz,6.4 kHz,8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 
32.0 kHz 1) 





Note 1)32.0 kHz cannot be selected if RC oscillation is selected. 
Maximum number of phrases: 120 
Internal 12-bit D/A converter 
Internal LPF attenuation factor : -40 dB / oct 
Standby function 
RC oscillation or ceramic oscillation can be selected 
Data write time (when using AR76-202.) 


Write and verify : approx. 2 minutes 

Verify only : approx. 30 seconds 

Package | : 20-pin DIP (DIP 20-P-300-W1) 
24-pin SOP (SOP 24-P-430-VK) 

Code option : -03 standalone (shift to standby) 


-04 standalone (no shift to standby) 
(-01, -02 microcontroller interface) 
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MSM66P54-01 /02/03/04 | | OKI Semiconductor 


PIN CONFIGURATION 
(Top View) | 


On-chip ROM series and pin layouts are basically fitted, but the MSM66P54 increases further two 
pins for write than on-chip mask ROMs from the MSM6652 to the MSM6656. These two pins 
(Vpp and PGM) allow you to be opened in replay after the write is completed. 





MSM66P54 (OTP) MSM6652~6656 (Mask ROM) 
20 Lead Plastic DIP 18 Lead Plastic DIP 

PGM SW3 
SW3 | Sw2 


Sw2 Swi 
SW1 SWo 


SWO RND 
RND OSC3 
OSC3 OS¢2 
Osc2 OSC1 
OSsc1 VDD 
VDD 





Note: Applicable to MSM66P54-01 /02/03/04RS 


MSM66P54 (OTP) | MSM6652~6656 (Mask ROM) 
24 Lead Plastic SOP | 24 Lead Plastic SOP 


GND 
AOUT 
XT/CR 
NC 
BUSY 
NC 

NC 
RESET 
TEST 
A2 

Al 

A0 





Note: Applicable to MSM66P54-01 /02/03/04GS-VK 
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68C 





VPP PG 
lf 
| Program Circuit 


= 


WVYDVId N00 1d 
IO}ONPUCONUSS THO 


aa 17 stage {Mbit OTP 
Controller Multiplexer (Editing ROM & Address ROM 
Contains 22Kbit) 


: ADPCM 
Synthesizer 
DATA 


17 stage 
Address Counter. 


es 


PCM 
Synthesizer 
Melody 


Generator 


Timing Controller BEEP Tone | PF 
Generator 
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MSM66P54-01/02/03/04 ~ OKI Semiconductor 
ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


(GND = OV) 
Parameter Limits Unit _ 
Power Supply Voltage a -0.3 ~ 7.0 V 


Input Voltage Vin -0.3 ~ Vpp+0.3 V 
Storage Temperature | Tog | = 85 - 150 “¢ 


Operating Range 
(GND = OV) 


Parameter Limits Unit 
Power Supply Voltage LPF output $3.5 ~ 45.5 V 


Operating Temperature bt tone a -10 ~ 70 °C 


Original Oscillation Frequency (1) foser When X'tal selected 4.096 MHz 


Original Oscillation Frequency (2) When RC selected 


Note 1: The accuracy of the oscillation frequency when RC oscillation is selected depends largely on the accuracy 
of the R and C of the external parts. | 


DC Characteristics 


(Vpp = 5.0V, GND = OV, Ta = -10 ~ 70°C) 


Parameter lSymbol| Condition =| Min. | Typ. | Max. | Unit 
‘H’ Input Voltage inne bine ae Contam V 
'L' Input Voltage CIE oo Le Oe W 
'H" Output Voltage | Vow | ton =-40pA | 4 | - | CK- C| CV 
'L' Output Voltage eS V 
"H Input Current 4 a NO HA 
iF Input Curent? | “iva | Tara plown retance pin “200 [ 90-30” ua 
‘L' Input Current 1 Puy {| Mw GND | 10 | - | - | BA 
iF input Curent Ting] Teal pulp essence [30 [90] 200 [a 
Gpering Coron Comsompt| “eg [Te 
Standby Current Consumption | Ips |  - | = | = | 100 | pa 
LPF Load Resistance |Raur | CEC S| = “| | Ck 
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OKI Semiconductor MSM66P54-01/02/03/04 
AC CHARACTERISTICS 


(Vpp = 5.0V, GND = OV, Ta = -10 ~ 70°C) 


Parameter |Symbol| Condition | Min. | Typ. | Max. | Unit 
Original Oscillation Duty Cycle | fury | =  - | 40 | 50 | 60 | % 
RESET Input Pulse Width | twas | = | | - | |S 
RESET Input Time after Power on| toms | = Ss - = | | SC | SC 
RND Input Pulse Width PAN eS me eis 
sW-SW0 input Pubs Wid | wom, [eo 
BUSY Output Time (1) a ee ee eee ee ae 
BUSY Output Tne (2) | ton | When bam =e | 360 | 375 | 400 | 
Chattering Prevention Time | tua | - | 29 | 30 | 31 | mS 
intone Game tins Pegg ey a 
Pitan 4 tee ee 
Standby Conversion Time | tte |  - | 045 | 05 | 0.55 | sec. 
CaptureRandom Address Time | ten |  - | 16 | #32 | +48 | us 
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MSM66P54-01/02/03/04 | OKI Semiconductor 
TIMING CHART 


1. When Power is Turned ON 


Oscillation Startup “* 


oe | SS 
Standby Status ae: 


AOUT (0) pape Te Pecan 
‘tpaR tsra | tpar 
we Standby Status 
Standby Conversion Time 


3. Repeat Vocalization Timing Chart 


BUSY (0) ten 
eee 3 1 Phrase 3 ! ie 3 
: Vocalization a Vocalization : 
+> | 


my) 


OKI Semiconductor MSM66P54-01/02/03/04 
4. Timing Chart When SW3~SW0O are Changed During Vocalization 


SW3 ~ SW2 (1) "L" 
SW1 (1) | | 
SW (1) | | 
mo Lf 
AOUT (0) ee Na 


1st Phrase ! 2nd Phrase ! 
Vocalization :  tcHa =: Vocalization 
1st Phrase Speech Stop 


5. Repeat Vocalization Timing Chart of Random Vocalization 





{stPhrase ' Same Phrase 
Vocalization Continuous Vocalization 


Oscillation Startup 


6. Timing Chart of Capturing Random Address 


BND (1) {W(RAN Random Address Fixed Time..' 
BUSY (0) ee CS 





Phrase Vocalization 


Oscillation Startup 
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MSM66P54-01/02/03/04 | | OKI Semiconductor 
PIN DETAILS 


Pin Name /O Function 
LSI is in standby status if set to "L" level. At this time oscillation stops and AOUT output 
becomes GND, and returns to initial status. 
RESET LSI has internal power ON reset. 
To operate power ON reset correctly startup power within 1 mS 
If not, apply RESET pulse when power is turned ON. 
This pin has internal pullup resistor. 
BUSY PO | Outputs "L" level during vocalization. In "H" level when power is turned ON. 
c X'tal or RC selectable pin. Set to "H" level if ceramic oscillator is used. 
Set to "L" level if RC oscillation is used. 
AOUT Os Speech output pin of internal LPF. 
GND | — | Ground pin 
VDD ae Power pin 
Ceramic oscillator connection pin when ceramic oscillator is selected. 
OSC1 RC connection pin when RC oscillation is selected. 
Input from this pin if external clock is used. 


XT/CR 


° Ceramic ocsillator connection pin when ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. | 
0OSC2 
Set to open if external clock is used. 
Outputs "L" level in standby status. 
0sc3 . Set to open if ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Outputs "H" level in standby status when RC oscillation is selected. 
Random vocalization starts if RND pin is set to "L" level. 
RND Captures address from random address generation circuit in LSI at fall of RND. 
Set to "H" level if random vocalization function is not used. 
This pin has internal pullup resistor. 


EST pie A test pin. Set to "H" level. This pin has internal pullup resistor. 

Phrase input pins corresponding to vocalized sound. 
SW3~SW0 If input changes, SW3~SWO pins capture addresses after 16 mS, and starts speech 
synthesis. These pins have internal pulldown resistor. 


AD~AO Phrase input pins corresponding to vocalized sound. 
AO input becomes invalid if the random vocalization function is used. 


4 


= |eore supply voltage pin for write in on-chip OTP. 
-|% to "H" or open in replay. 
Interface pin for speech analysis edition tool AR76-202. 
PGM | Set to "L" or open in reply. 
<t This pin has internal pull-down resistor. 


Note: See the pages described about on-chip mask ROM products from the MSM6652 to the MSM6656 
for more detailed functions. In addition, the values of a R and C mounted externally for a RC 
oscillation differ a little between on-chip mask ROM products and on-chip OTP products. 
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OKI Semiconductor MSM66P54-01/02/03/04 
(2) MICROCONTROLLER INTERFACE MODE 
FEATUERS 


Maximum Vocalization Time 


fsam = 4.0 kHz| fsam = 6.4 kHzifsam = 8.0 kHz fsam = 16.0 kHzifsam = 32.0 kHz 
1 Mbit 8.0sec 


(Actual speech ROM area is less by 22 kbit) 


ROM Capacity 


4bit ADPCM method /8bit PCM method 

Melody function 

Edit ROM function 

2-channel mixing function 

Fadeout function (4-step change of sound volume) 
Serial input/ parallel input can be selected 


BEEP tone built-in . : BEEP tones of 0.5 kHz, 1.0 kHz, 1.6 kHz and 2.0 kHz can be 
generated by specification code. 

Sampling frequencies :4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 
16.0kHz, 32.0kHz 

Maximum number of phrases : 127 Phrases 


Internal 12-bit D/A converter 
Internal LPF attenuation factor  :-40 dB/oct 


Standby function 
Data write time (When using AR76-202.) 
Write and verify : approx. 2 minutes 
Verify only : approx. 30 seconds 
Package : 20-pin DIP (DIP 20-P-300-W1) 
24-pin SOP (SOP 24-P-430-VK) 
Code option :-01 serial input microcontroller interface 


-02 parallel input microcontroller interface 
(-03, -04 standalone) 
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MSM66P54-01/02/03/04 


PIN CONFIGURATION 
(Top View) 


OKI Semiconductor 


On-chip ROM series and pin layouts are basically fitted, but the MSM66P54 increases further two 
pins for write than on-chip mask ROMs from the MSM6652 to the MSM6656. These two pins 
(Vpp and PGM) allow you to be opened in replay after the write is completed. 


MSM66P54 (OTP) 
20 Lead Plastic DIP 


PGM 





MSM6652~6656 (Mask ROM) 
18 Lead Plastic DIP 





I4 13/PORT1 
5/SI \2/PORTO 
l6/SD I1 

CH 10 
RESET ST 
BUSY | 6] CMD 

NAR XT 
—AouT [8 XT 
GND | 9| VDD 


Note: Applicable to MSM66P54-01/02/03/04RS 


MSM66P54 (OTP) 
24 Lead Plastic SOP 

VDD O GND 
XT AOUT 
XT NAR 
NC NC 

CMD BUSY 
NC | 6] NC 

PGM VPP 
ST [ 8] RESET 
lo} 9 CH 
I \6/SD 





12/PORTO 
[3/PORT1 


MSM6652~6656 (Mask ROM) 


24 Lead Plastic SOP 

VDD O GND 
XT AOUT 
XT NAR 
NC | NC 

CMD - 20] BUSY 
Nem i NC 
NC | NC 
ST | 8] RESET 
lo | 9 CH 





\6/SD 
|2/PORTO 5/SI 


[3/PORT1 4 


Note: Applicable to MSM66P54-01 /02/03/04GS-VK 
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L6C 


Program Circuit 


16/SD 
15/SI 
14 Address & . 
1M bit OTP 
13/PORT1 Command 17stage be 
Multiplexer (Editing ROM & Address ROM 
Bene Controller p Contains 22Kbit) 
lo CO 
i ADPCM 
Synthesizer 
DATA 
Controller 


CH 
ST 1/stage 
CHD ne) Address Counter PCM 
Interface Synthesizer 
BUSY 
NAR © 
Melody 


Generator 





XT 
_ Timing Controller BEEP Tone i: 
XT Generator 


©) O) e 
RESET VDD GND AOUT 
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MSM66P54-01/02/03/04 


OKI Semiconductor 
ELECTRICAL CHARACTERISTICS 
Absolute Maximum Rating 
| (GND = OV) 
Parameter Unit 
Power Supply Voltage or -0.3 ~ 7.0 V 
Input Voltage VIN _ -0.3 ~ Vpp+0.3 OV 
Storage Temperature | Tg | -55 ~ 150 °C 
Operation Range 
(GND = OV) 
Parameter Limits Unit 
Power Supply Voltage P4385 ~455 | 
Operating Temperature °C 


Original Oscillation Frequency fosc eg Tye Mitt MHz 


DC Characteristics 


(Vpp = 5.0V, GND = OV, Ta = -10 ~ 70°C) 


Parameter Symbol) Condition | Min. | Typ. | Max. | Unit 
Vin eee 


‘H" Input Voltage Vu | —s—sSY V 
‘L" Input Voltage Mn Oe ee ee ee Oe 
"H" Output Voltage lon = -40uA | 46 | - | - |v 
'L" Output Voltage lo. = 40uA Fo o- [ = | 04 | Vv 
"H" Input Current 1 pty | i= Vop | = | = 10 
+ Input Curent Tine | tnteral pudowm resistance pin | 200 [90 | -80 | wa 
input Current eee te 
‘L' Input Current 2 | Ine _| Internal pullup resistance pin | 30 | 90 | 200 | uA 
Operating Current Consumption) Inn | =  - | - | 6 | 20 | ma 
Standby Curent Consumption | Ipg [=== 00 
DA Output Reave Accuracy —[IVonel_| When DA ouput seeded |---| 40 mv 
DA Output impedane rc 
CPF Load Resistance | Raour | When LPF outputseeced | 80 ~- | - [xa 


298 


OKI Semiconductor MSM66P54-01/02/03/04 
AC CHARACTERISTICS 
(Vpp = 5.0V, GND = OV, Ta = -10 ~ 70°C) 

Parameter | Symbol | Condition =| Min. | Typ. | Max. | Unit 
Original Oscillation Duty Cycle ee ay % 
RESET Input Pulse Width a —————E us 
RESET Input Time 
ST Input Pulse Width | 0.35 | - | 2000 | ps _ 
Dla Set Tine ee ee Te 
Data Hold Time AWD nee ne eS 
GMD Setup Time (1) When poweristurnedON | 1 | - | uS 
ge ree eee 
GH Hod Tin Se orn eer re ee 
oH sup Ti ee 
CTH Te eee 
Sal Gok Paka Wh | yesog_| When sng sal npu ont 0.88 [| 
aie a a 
Serial Clock Hold Time PASS ee ew a ee ee 
Serial Data Setup Time = using serial input option 1 | - | - | uS 
eri Dia Hl Tine | isan When using sriainput opto 1 | = [= [8 
aaa ee 
BUSY Output Tine @) | ty | When fam =e | 350 [ “WPS | 400 | 
a 
Gua ine@)——| ty | Wa we | |S | 00 | 
NAR OuputTime @) | as | When sam = axe | 060 [ 375 | 400 | — 
NAR Outpt Time c 
DR Cone range Tine [urine [= Pa | 
Prsabe Time PPO 
Standby Conversion Time 
(after speech ends) tstTB P| 0.45 0.5 0.55 sec. 
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MSM66P54-01/02/03/04 OKI Semiconductor 
TIMING CHART | 


1.When Power is Turned ON 





sec ‘Speech : ! 
it | Vocalization : tft ee: ! 
Oscillation startup : on ate or | 
Standby Status }«————> ! , Standby Status 
Standby Conversion Time 
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MSM66P54-01/02/03/04 


OKI Semiconductor 


3.Channel 1 Regeneration Timing Chart 


when External Command is not used (Parallel Input) 
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cOt 


16 ~ 10 (/0) ( Command Data 1st Phrase (Address Data) \ 2nd Phrase (Address Data) 


Naa) eS 


ae ee SS 
1st Phrase Vocalization 2nd Phrase Vocalization 


If a command is set externally the status set is maintained until the next command is set. 
Therefore, if the 1st and 2nd phrases are vocalized at the timing shown above, speech for 
both phrases is first vocalized in the status set by that command. To vocalize command 
content that was changed, be certain to input command data before inputting address data. 
The command input can be continuously set many times until address input. However, the 
setting of the command inputted last becomes valid (common with 1 and 2 channel regen- 
erations). 
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<—$_$$__—__—-»2nd Phrase: | 


2 ee 
Vocalization 


1 1 
' 
' 
1 
i 
l 
! 
! 


—_—_———_ Vocalization at Channel 2 


Since command data is maintained independently at channels 1 and 2, If speech is started up at 
channel 1 without a command setting, speech is vocalized by the same command set at the 1st phrase. 


ice Leen 
! | . | ' ~ 3rd Phrase 
AOUT (0) ' 1st Phrase Vocalization : ! '_ Vocalization 
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eS c= "H" 
CH (1) 

1st Phrase Address Serial Input 2nd Phrase Address Serial Input 
16/SD (1) 


tsps it Et tssp — twsck 
: 


) 
(1) fi 





CMD (1) 3}: > + tgs > tis 


! ISIN IIIS RY 
AQUT(0) =f ee ! 
t ! 
Oscillation Startup 


In serial input, data is transferred to the LSI when the ST signal rises after serial data is input. 
SD is captured at the former edge of SI. 
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cAay © 
Silence Command Input Command Serial Input 1st Phrase Address Serial Input 
I6/SD (1) [Xx \ LXXXXKXI 
\5/SI (1) \ 
3/PORT1 (1/0) ~ ! 
\2/PORTO (1/0) : : 
CMD (1) “H 


Port Output Speech Vocalization Code Set 


In serial input, port output can be set by a command setting. Since a port output command and 
internal command are shared, if a command is Set for port output, set the command for speech 
again to input address data. If address data is input without setting the command, the LSI 
recognizes it as silence insertion code. The command input can be continuously set many times 
until address input. However, the setting of the command inputted last becomes valid (common 
with 1 and 2 channel regenerations). 
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MSM66P54-01/02/03/04 | OKI Semiconductor 


PIN DETAILS 


Pin Name 


NAR 
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1/0 Function 
LSI is in standby status if set to "L" level. At this time oscillation stops and AOUT output 
becomes GND , and returns to initial status . 
LSI has internal power on reset . To operate power on reset correctly startup power within 
1 ms. If not, apply RESET pulse when power is turned on . 
This pin has internal pullup resistor . | 

Os, Outputs “L" level during vocalization. In "H" level when power is turned ON. 
CMD, ST input becomes effective when NAR is at "H' level. If CH pin is in "H" level, 
NAR becomes a channel 1 status signal. If in "L" level NAR becomes a channel 2 status 
signal. NAR signal indicates whether register 16 to 10 address of address/comma nd 
controller (see block diagram) is in open status. 
"H" level indicates open status. NAR is in "H" level when power is turned ON. 
Analog speech output pin. DA converter output or LPF output can be selected by a 

fo command input. 
Ground pin 

ee Power pin : 

e Ceramic oscillator connection pin. Pin has internal 0.5 to SMQ feedback resistor 
between XT and XT. Input from this pin when using external clock. 

or Ceramic oscillator connection pin. Set to open to use external clock. 
Command input and option setting control pin. Command and option input is enabled 
if ST pin is set to "L" level when CMD pin is in "L" level. Set to "H"level when CMD is not 
used and when using serial input interface. 
This pin has internal pullup resistor. 


OKI Semiconductor MSM66P54-01/02/03/04 


Pin Name Function 
Speech synthesis starts at fall of ST, 16 to 10 addresses are captured at rise of ST. 
ST Input ST when NAR of channels 1 and 2 status signals are "H’. This pin has internal 
S pullup resistor. 
e Channel control signal. Channel 1 input is in "H" level, channel 2 input is in "L" level. 
This pin has internal pullup resistor. 
Command and user specified phrase input pin when parallel input is optionlly selected. 
I6/SD A serial data (command and address) input pin when Serial input is optionally selected. 
i5/S| EF Command and user specified phrase input pin when parallel input is optionlly selected. 
A serial clock input pin when serial input is optionally selected. 
Command and user specified phrase input pin when parallel input is optionally selected. 
14 When Serial input is optionally selected, leave this pin at "L" level. 
This pin has pin pulldown resistor. 


Command and user specified phrase input pin when parallel input is optionally selected. 
13/PORT1 I/O | When serial input is optionally selected, this pin becomes a port output pin. 
| Output from the port varies by command input from the microcontroller. 
Command and user specified phrase input pin when parallel input is optionally selected. 
12/PORTO 1/0 | When serial input is optionally selected, this pin becomes a port output pin. 
Output from the port varies by command input from the microcontoroller. 
Command and user specified phrase input pin when parallel input is optionally selected. 
11,10 When serial input is optionally selected, leave this pin at "L" level. 
This pin has internal pulldown resistor. 
Vpp | — | Power supply voltage pin for write in on-chip OTP. Set to "H" or open in repla y. 
ae Interface pin for speech analysis tool AR76-202. Set to "L" or open in repay. 
ean ye This pin has internal pull-down resistor. 


Note: See the pages described about on-chip mask ROM products from the MSM6652 to the MSM6656 
for more detailed functions. 
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OKI Semiconductor 
MSM6650 


External ROM Drive Speech Synthesis LSI 








GENERAL DESCRIPTION 


MSM6650, a successor to OKI’s MSM6376 speech synthesis LSI, can externally store data by 
directly connecting a maximum 64 Mbit ROM or EPROM. The PCM method is added to the 
ADPCM method, a 12-bit DA converter anda -40 dB/oct low pass filter are built-in, insuring high 
quality speech synthesis sound. | 


The conventional "BEEP" tone and a 2-channel mixing function are now easier to use, and a 
melody function, fadeout function and random vocalization function are now included. External 
control is easier than before due to the addition of an edit ROM that can form sentences by linking 
phrases. 


MSM6650 can support various applications since a standalone or microcomputer interface can 
be selected option by a pin. 


Also for control, serial input minimizes the number of microcomputer ports. 
Since MSM6650 has the same internal ROM speech synthesis LSI circuit configuration as 


MSM6652, MSM6653, MSM6654, MSM6655 and MSM6656, it is an appropriate LSI to evaluate 
internal ROM speech synthesis LSIs. 
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The general differences between the MSM6650 family and the MSM6375 family follow. 


Interface 
Speech Synthesis Method 


BEEP Tone Output Frequency 
Duration 
Sampling Frequency 
(fsam) 
Original Oscillation Frequency 
(fosc) 

LPF Attenuation Factor 
LPF Cutoff Frequency 
four (kHz) 
Maximum No. of Phases 
Pullup/Pulldown Resistor 
Standby Conversion Time 
Maximum External ROM 


Additional Functions 


MSM6650 Family MSM6375 Family 
Standalone/microcomputer SW input/CPU input 


Abit ADPCM / 8bit PCM / Melody PCM — 4bit ADPCM 


0.5 kH2/1.0 kHz/1.6 kHz/2.0 kHz 1.0 kH2/2.0 kHz 
Arbitrary (16 ms~2100 ms) Fixed (64 ms/128 ms/250 ms/500 ms) 


4.0 KHz/5.3 kHz/6.4 KHz/8.0 KHz | 4.0 KHz/6.4 KHZ/8.0 KHZ (osc = 64 kHz) 
40.6 kHz/12.8 kHz/16.0 kHz/32.0 kHz | 16.0kHz/25.6kHz/32.0kH7 (fosc = 256 kHz) 
256 kHz (RC)/4.096 MHz (X'tal) 40 kHz ~ 256 kHz 


-40 dB/oct -24 dB/oct 


four | 1.8 | 2.6} 26} 3.2 | 4.2 | 5.11 6.4 {12.8 
feam | 4.0] 5.3} 6.4} 8.0 | 10.6) 12.8]16.0) 32.0 


f 1.5| 3.0] 3.0 
fam | 4.0| 6.4| 8.0 


i 
50s 


Edit ROM 
Fadeout 
Random vocalization 





Melody regeneration 
PCM regeneration 
Serial input/Port output 





See the related Data Book for details on differences. 
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The MSM6650 is roughly classified into a standalone and microcomputer interface type. Since 
both types are separately explained in data book, refer to the table of contents below for the 
appropriate page(s). 


Table of Contents 
Standalone Microcomputer Interface 

Page Page 

FEA TURES we occa 2 ecalavigiiaann S12. (PRATURES::g2ceusueruast cee ees 355 
PIN CONFIGURATION ...... cece eeseseeeeeees 313. PIN CONFIGURATION ....0.0 eee 356 
BLOCK DIAGRAM .......eeeeecetseccseeeeteereeeeees 314 BLOCK DIAGRAM Que eeeeteeeeeees 357 
ELECTRICAL CHARACTERISTICS ........ 315 ELECTRIC CHARACTERISTICS ............. 358 
AC CHARACTERISTICS sis cesssssisgisseepatedse 316 AC CHARACTERISTICS ..0.0. eee 359 
TIMING CHART peek ntatiactisneiaiet 317° “TIMING CHARYP isis tennrien eee 360 
PINT ATES cg dtetd wresrateecesesie S10 SPIN DETAINS c.g cs titi ores 366 
FUNCTION DETAILS ........ ec eeeeeeeeeteeeeeee 321 FUNCTION DETAILS sac ciitcniieretoccees 368 
1. VOCALIZATION CODE SPECIFICATION ......321 1. VOCALIZATION CODE SPECIFICATION ......368 
2. PULLUP,PULLDOWN RESISTANCE... 321 2. PULLUP,PULLDOWN RESISTANCE ..............- 368 
3, SOP TIONS) tice torent eects 321 3: - MODE SEMTING Jo555 tessa aaeecncad enn 368 
4. STANDALONE MODE o..essssssssssssssssssssssssseese 321 4. MICROCOMPUTER INTERFACE MODE.........371 
5. SAMPLING FREQUENCY .......ccssssssssessesssesseeees 329 5; “COMMAND DATA val escissstatieiaeaciransovds tists: 375 
6. SPEECH VOCALIZATION TIME .....sseseseeees 929. + -6:. ADDRESS DATA sit teciciaeteen abhi Catena 382 
7. CHANNEL STATUS ......escsesssesssessseessseccetsseeceseesees 330 7: STOP CODE ace ote gies ie ati occ ta iae 383 
8. REGENERATION METHOD ........ssssssesecsessseeeeee 330 8. SAMPLING FREQUENCY o.u.ccssssssscsssecesneeseeneees 385 
9: EDIT ROM wiscticiatiudeiaivecnainnheationtamaiunn 333 9. SPEECH VOCALIZATION TIME ......ce:eceeceeees 385 
10. STANDBY CONVERSION ......cssssssssssscesseeeseenssnees 349 = 10. CHANNEL STATUS uu... .sesssssesssssssesesssereeeceensnnes 386 
11; SPEECH OUTPUT scanner 349 = 11. REGENERATION METHOD ..........ssseeescesseeeee 386 
12. RC OSCILLATION eet icaitten cance. 350 12. DIY ROMs th disc esteeits ess aaae staan ieapeeade 389 
13. CERAMIC OSCILLATION....ssssscsssssestsecesssnneesssee 352. 13. STANDBY CONVERSION wu... csssssssessssseeessneeeensees 405 
APPLICATION CIRCUIT EXAMPLE.......353 14, GPEECH OUTPUT shawiinnt reese see 405 
15. EXTERNAL ROM DRIVE TIMING ........eseess 407 

16. CERAMIC OSCLLATION.........sessesssssneessesteseees 409 

APPLICATION CIRCUIT EXAMPLE .....410 
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(1) STANDALONE MODE 


FEATURES 


4bit ADPCM method /8bit PCM method 

Melody function 

Edit ROM function 

2-channel mixing function 

Internal random vocalization function 

Fadeout function (4-step change of sound volume) 


Internal BEEP Tone BEEP tones of 0.5 kHz, 1.0 kHz, 1.6 kHz and 2.0 kHz can be 
generated by specification code. 

Sampling Frequencies 4.0 kHz,5.3 kHz, 6.4 kHz,8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 
32.0 kHz 1) 
Note 1) 32.0 kHz cannot be selected if RC oscillation is selected. 

Maximum phrases : 120 


Internal 12-bit D/A converter | 

Internal LPF attenuation factor : -40 dB / oct 

Internal standby function. 

RC oscillation or ceramic oscillation can be selected 

Package : 64-pin FLAT (QFP64-P-1420-V1K) 
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PIN CONFIGURATION 
(Top View) 


64 Lead Plastic OFP 


on 
-___] RA10 
r____] RAQ 
r_____] RA8 
-___] RA? 
-____] RA6 
P-___] RA5 
;_} RA4 
T_] RA3 
r__] RA2 
[RA 
[—___]} RAO 
re De 
T—___1 D6 
fr] D5 
fF] D4 
| _1D3 
r____1 D2 
rT] D1 
TI N.C. 
oS 


on 
NO 
Go 
NO 


RA11 C___—| -_] DO 
RA12 Co [1 RCS 
RA13 C1 -——] CE 
RAI4 Co [———_} RESET 
RA15 a ES To 
RA16 (____1 ) A2 
RA17 C__] A 
RA18 C1] 1 AO 
RAIS C_—__ ___] SW3 
RA20 (—_— [—_] SW2 
RA21 C1 Td «CSW 
RA22 [_} SWO 
SiBy- [—___) STANDBY 


mo 
_> 
NO 
So 


INDEX MARK 


N.C. -—— 
N.C. 


BUSY [J 

NAR C____ 
AOUT CL 
AGND C1 
DGND C__, 
AVDD CL 
DVDD CL_____1 
XT/CR C____ 

CPU | 
TEST2 


XT/OSC1 


0SCc3 L—_1 


TEST1 (| 


RAND Cc 

IBUSY 

NG. C= 
oO 


XT/OSC2 C7 
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VLE 


A2 © Bbit LATCH 


At 
AO Address & 
SW3 Switching 23stage MultiPlexer 
SW2 Controller 
Swi 
SWo O 
TEST1, 3 O 
ia 
ea 
BND Random rs 
Circuit | rs 
CE | a 
RCS | len 
BUSY - 
Interface 
NAR 
_csIBUSYe 
STANDBY ] 
| 
| | 
XT/0SC1 
XT/OSC2 Timing Controller 
0SC3 O 





XT/CR RESET CPU STBY TEST2 DGND DVDD AGND AVDD AOQUT 





WVYSVId 40071 


OSS9INSIN 


Io}ONPuUCoTUISS EHO 


OKI Semiconductor MSM6650 
ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 
(GND = OV) 


Parameter Unit 
Power Supply Voltage — ee -0.3 ~ 7.0 V 


Input Voltage -0.3 ~ Vpp+0.3 V 
Storage Temperature | Tg | “55 ~ 150 °C 


Operation Range 


(GND = OV) 
Parameter [Symbol |= Condition Limits Unit 
Power Supply Voltage pc rnd ron Te ed V 
Operating Temperature °C 


a Tee 
Original Oscillation Frequency . Peel When XT selected 4.096 45 MHz 
Original Oscillation Frequenc | fosce When RC selected) mb eee 


Note 1: The accuracy of the aaa frequency when RC oscillation is selected depends largely on the accuracy 
of the C and R of the external parts. 





DC Characteristics 


(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 


Parameter Symboll___—Condition | “MIN | TYP | MAX | Unit 
'H’ Input Voltage ee ee Vv 
‘L" Input Voltage eM eect cee ec cre  MeeOw 
"H’ Output Voltage a ee ee v 
‘L' Output Voltage | Vo | to=2mA | | = | 4 | 
ypc tt | Vv 
input Curent | ya rel pudown resin pin | 200” | a0 30 [un 
input Curent ef eeu 
input Curent |p| Ta pulp resistance pr [30 [aap 
Operating Current Consumption ee ee mA 
ec 
LPF Driving Resistance Four | 50 | - | - | ko 
LPF Output Impedance | Rupe magma seepage kQ 
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DC Characteristics | 


(Vpp = 3.1V, GND = OV, Ta = -40 ~ 85°C) 


Parameter [Symboll Condition ~—s |“ MIN | TYP | MAX | Unit 

“H Input Voltage De Vier onc wee wanes on es ee eal 
'L" Input Voltage Mm if = =—S > tC 
"Hl" Output Voltage | Vor | ton=-tma | 26 | = | OK 
"L" Output Voltage VoL lo, = 2mA | | | 04 | Vv 
~ “H" Input Current 1 HA Vin = Vop P| uA 
Input Curent2 50 
input Current ee ee ee 
input Curent 2 A 
Operating Current Consumption] pp | = | 4 | 7 | ma 
Standby Curent Consumption [pg [= 
(PF Diving Resistance | Ragu | 
LPF Output Impedance I-=100,A | - | 4 | 3 | ka 


AC Characteristics 


(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 


Parameter [Symbol] Condition | MIN | TYP __ 








| MAX | Unit 
Original Oscillation Duty Cycle | fay | = - | 40 | 50 | 60 | % 
RESET Input PulseWieth | wasp] ~——~+i|~_to0 ~'| - | - | «s 
RESET Input Time after Starting a Ue o<$ 
up Power 
RND Input Pulse Width tW(RAN) 10 | - | - | os 
SW3-SWO Input Pulse Width | twsw | =~ | | | | oms 
BUSY Output Time (1) CO eae coe 
BUSY Output Time (2) = 
Chattering Prevention Time PGMA Me ee ee A | Bet mS 
DAConverter Change Time | toan,tonr|_ = = S| ||| ms 
LPF Stabilization Time eR acct gece et eS el) ca 
standby Conversion Time ae ae 0.15 0.25 S 


Capture Random Address Time Function Detailes 4.2 32 


US 
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OKI Semiconductor MSM6650 
TIMING CHART 


1.When Power Is Turned On 


Vop /: = 


—»i—<— tp(RsT) 


RESET (1) fof twRst) 
BUSY (0) / 


2.When LSI Starts Up And Is In Standby Status 


| | | Address Data Capture 
ie te ‘CHA, 
BUSY (0) ee REET scntesicsnes 


IBUSY (0) ! | | 
STANDBY (0) | ae 


AOUT (0) 








-———— toaR : 3 tsta toar 
Mati —_———> ig__{st8_,i, _toar_ 
Oscillation Startup | : 


Standby Status” —™ s : : eet Standby Status 
Standby Conversion Time 


3.Repeat Vocalization Timing Chart 


BUSY (0) ‘BN 

AOUT (0) ' '  4stPhrase ' 
:  IstPhrase =: + continuous ! 
: Vocalization | { Vocalization | 
: . + 


\<¢-—_______—_» 
' ' t Nn 
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4.Timing Chart When SW3~SW0 Are Changed During Vocalization 


A2~AO (I) Xx 


SW3 ~ SW2 (1) "L" 


SW1 (1) | | | 
SWO (1) | | 


AOUT (0) ee Oe ee 
2nd Phrase 


1st Phrase 
Vocalization | tcHa °«:  Vocalization 
+ A rt 
1st Phrase Speech Stop 


5.Repeat Vocalization Timing Chart Of Random Vocalization 


AOUT (0) 





istPhrase ' Same Phrase | 
Vocalization Continuous Vocalization 


Oscillation Startup 


318 


OKI Semiconductor 
PIN DETAILS 


Pin Name 
BUSY 
NAR 
AOUT 
AGND 
DGND 
AVDD 
DVDD 


XT/OSC1 


XT/OSC2 


0SC3 


a 
9) 


CPU 
TEST 1~3 
TEST 2 


SW3~SWO 


MSM6650 


Function 
Outputs "L" level during vocalization. In "H" level when power is turned ON. 
Status signal for microcomputer interface. Set to open for standalone. 
Speech output pin of internal LPF. 
Analog ground pin. 
Digital ground pin. 
Analog power pin. 
Digital power pin. 
Ceramic oscillator connection pin when ceramic oscillator is selected. 
RC connection pin when RC pin oscillation is selected. 
Input from this pin if external clock is used. 
Ceramic oscillator connection pin when ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Set to open if external clock is used. 
Outputs "L" level in standby status. 
Set to open if ceramic oscillator is selected. 
RC connection pin when RC oscillation is selected. 
Outputs "H" level in standby status when RC oscillation is selected. 
Random vocalization starts if RND pin is set to "L" level. 
Captures address from random address generation circuit in LSI at fall of RND. 
Set to "H" level if random vocalization function is not used. 
This pin has internal pullup resistance. 
X'tal/RC selectable pin. Set to “H" level if ceramic oscillator is used. 
Set to "L" level if RC oscillation is used. 
32kHz sampling frequency can not be used when RC oscillation is selected. 
ries Set to "L" level if standalone is used. 
Test pins. Set to "H" level. TEST1, 3 terminals have internal pullup resistance. 
| 1 | Test pin. Set to "L" level. 
Phrase input pins corresponding to vacalized sound. 
If input changes, SW3~SW0O pins capture addresses after 16 ms, and starts speech 
synthesis. 
This pin includes a pulldown resistor. 
Phrase input pins corresponding to vacalized sound. 
AO input becomes invalid if the random vocalization function is used. 
Output "L" level excepting standby conversion time , during voice regeneration or 1/2 VDD 
level of AOUT pin. 
Output "L" level , when the LSI is oscillating . 


: LSI is in standby status if set to "L". At this time oscillation stops and AOUT output 


= 
he ee ee eee 


becomes GND, and returns to initial status. 

LSI has internal power ON reset. 

To operate power ON reset correctly startup power within 1 mS 
If not, apply RESET pulse when power is turned ON. 

This pin has internal pullup resistance. 
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Pin Name 


CE 


a 
a 


D7~D0 


RA22~RAQ 


TBY 
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Function 
Timing output pin to control read of external memory. 
Outputs when RCS is in "L" level. 
Address and CE are output from RA22~RA0 if this pin is in "L" level. RA22-RAO address 
pins and CE become high impedance status if this pin is in "H" level. 
D7-DO do not receive external signals and values are internally pulled down. 
Pins to input data to external memory. Data is input when RCS is in "L" level. 
if RCS is in "H" level these pins internally become “L" level without receiving external 
data. | 
Address pins of external memory, output when RCS is in"L" level. These pins become 
high impedance status if RCS is in "H" level. 
If set to "L" level status enters standby 0.2 sec after speech ends. 
If set to "H" level status maintains 1/2 Vpp after speech ends. 


OKI Semiconductor | MSM6650 
FUNCTION DETAILS 


1. VOCALIZATION CODE SPECIFICATION 


The user can specify a maximum of 120 phrases. Table 1.1 shows the settings by A2~A0O and 
SW3~SWO. 


Table 1.1 User Specified Phrase List 


Code Description 


8 
a 
g 


‘AG 0000 Forbidden Code 
( 0001 User-Specified Phrase 
5 
111 


1111 (120 phrases) 


2. PULLUP and PULLDOWN 

The RESET, RND and TEST1,3 pins have internal pullup resistors and the pins from SW3 toSW0 
have pulldown resistors. 

3. OPTION(S) 


In standalone the XT/CR pin can be used to select the oscillation circuit. If this pin is set to "H" 
level the circuit is in ceramic oscillation or X'tal, conversely, if set to "L" level, the circuit is in RC 
oscillation. 


In the case of RC oscillation, however, a 32 kHz sampling frequency cannot be used. 


4. STANDALONE MODE 


In standalone mode, the complete SW input interface function and the random vocalization 
function can be used. 


4.1 Complete SW Input Interface 


With the complete SW input interface, speech synthesis starts when SW3~SWO pins have 
changed. However, to prevent chattering, the address at 16 ms (tcya) is captured after 
SW3~SW0 pins have changed. Speech synthesis does not start even if A2~A0 pins have changed. 
Set the RND pin to "H" level if the random vocalization function is not used. 

At the power supply , SW3~SW0O pins are all "L" . 
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The complete Sw input interface is effective when operating MSM6650 using a push switch. 
Speech synthesis starts when an address is changed by pressing the push switch. If the push 
switch is released during vocalization, vocalization stops when the current vocalized phrase 
ends. . 


A2~AO(1)  X | 


SW3 ~ SW1(1) L" 


SWO (1) | twisw) | | 


BUSY (0) {W(cHA) ! 


Oscillation startup 


Figure 4.1 Complete SW Input Interface 1 Phrase Vocalization Timing 
Figure 4.1 shows one phrase vocalization timing. 


If the push switch is continuously pushed, the same phrase vocalization is repeated. Figure 4.2 
shows repeat vocalization timing. Figure 4.3 shows vocalization timing when A2~A0 are 
changed during vocalization . 


SW3 ~ SW1 (1) "L" 
swo(t) ff 
BUSY (0) : | | | | 









AOUT (0) ot 
1st Phrase a 1st Phrase 
— __ _Vocalization .: :_ Continuous | 
Oscillation startup - ™ “SVocalization 


Figure 4.2 Complete SW Input Interface Repeat Vocalization Timing 
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2-10 XX 


SW3 ~ SW1(1) “L’ 


SWO (1) | | 
BUSY (0) | | | | | 









AOUT (0) 
1st Phrase 2nd Phrase 
| Vocalization Vocalization 


Oscillation startup 


Figure 4.3 Complete SW Input Interface Repeat Vocalization Timing 
If SW3~SWO pins change during vocalization, vocalization stops and the next phrase is 


vocalized. For the next phrase vocalization, speech is first stopped and is synthesized after 16 ms 
of chattering prevention. 


Figure 4.4 shows vocalization timing when SW3~SW0 are changed during vocalization. 


A2 ~A0 (1) X 


SWS ~ SW2 (1) "L' 


SW1 (1) | | 
SWO (1) | | 






AOUT (0) 
1st Phrase ; 2nd Phrase 
4 
1st Phrase Speech Stop 


Figure 4.4 Vocalization Timing when SW3~SWO Are Changed during Vocalization 


323 


MSM6650 | OKI Semiconductor 


If speech is started up at an address that is not used in the user specified phrase, AOUT reaches 
1/2 VDD, but speech is not vocalized. Figure 4.5 shows the timing. 


A2~A0(1) | | 


SW3 ~ SW1(I) "L" 


SWO(1) | | | | | 


Oscillation startup 


Figure 4.5 Timing when Speech Is Started up at an Address 
other than the User-Specified Phrase 


Inthe complete SW interface, the addresses (SW8 ~ SW0) that do not start up always exist without 
fail. In power-on or RESET input, the addresses set to the SW3 ~ SWO become the addresses that 
do not start up. Therefore, when the diode matrix is structured by using push switches, the 
maximum vocalization phrases become 120. 
Combinations of A2 ~ AO: 8 kinds 
When the addresses of no start-up from SW3 to SW0 are 0000: 
27 — 8=120 (phrases) 
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4.2 Random Vocalization Function 


The random vocalization function randomly generates 31 types of addresses corresponding to 
5 bits of the addresses of A 0, and SW3~SW0 pins (except ALL "L") on the LSI, and vocalizes 
speech. 


This means there is no external input to AO, SW3~SW0 pins. Since the AO pin has no internal 
pullup/pulldown resistance, permanently set to "L" or "H". 


Speech may not be vocalized if a phrase is not set to all 31 types of addresses. Caution is advised 
when creating ROM data. 

For example, when 4 types of phrases, "sunny" (English: sunny), "raing", "cloudy", and "snowy" 
are vocalized, set the phrases shown in Table 4.1 to 31 types of addresses. The 4 types of phrases 
are then vocalized at random. 


Table 4.1 Random Address Setup Example 


; 


Random vocalization starts when the timing shown in Figure 4.6 is input to the RND terminal. 
When the LS1is oscillated random address is determined by the "H" level time of the pin. Random 
address is captured at the fall of the RND pin, and speech is vocalized. Therefore when power 
is turned ON, or when RESET is input, the phrase at fixed address "00001" is vocalized at the 
status that the random counter in the initial state is kept, and a random phrase is vocalized at a 








second or later time. 
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tw ar 
RND (1) <————l*g Random Address Fixed Time _! 
- BUSY(0) | | | : 


AOUT(O) pig TRA 






Speech Output 
Oscillation Startup 


Figure 4.6 Random Address Capture 


Table 4.2 Type of Address for Random Vocalization 


A2, A1 AO, SW3 ~ SWO (Note) Code Description 
00 ee Random Vocalization Address 
11111 (31 Types) 


Note: Address(es) corresponding to AO, SW3~SWO pins. 


For a random address, 31 phrases can be set to each "00", "01", "10" and "11" of A2 and Al 
respectively. 


In arandom vocalization, 4 kinds of "0000000", "0100000", "1000000" and "1100000" in the phrases 
specified by users can not be used. Therefore, note this point when ROM data is prepared. 


By changing the A2 and AI pins as in Table 4.2, the probability or phrase combination for 4 types 
of random vocalizations can be changed. 


A random address is set by the "H" level time of the RND terminal, therefore if the same pulse 


length is input by microcomputer, the random address determined time becomes constant, and 
a random phrase may not be vocalized. 
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The pulse of this 


SC a 
psy) Lf 


AOUT (0) a 


Oscillation startup 


Figure 4.7 Timing when a Pulse Is Input to the RND Pin during Random Vocalization 


RND (1) | | 
BUSY (0) | | | | 


AOUT (0) 







Oscillation startup erties Same Phrase Continuous Vocalization 


Figure 4.8 Repeat Vocalization Timing of Random Vocalization 


As shown in Figure 4.7, if a signal of the RND pin during speech vocalization ("L" section of 
BUSY) is risen, input to the RND pin during vocalization becomes invalid. If the RND pin is in 
"L" level and the RND pin is still in "L" level after the 1st phrase vocalization is over, as shown 
in Figure 4.8, the same phrase is vocalized repeatedly. 











If SW3~SW0 are changed during random vocalization, speech during random vocalization 
stops, and speech of phrases that correspond to SW3~SW0 is vocalized. 


Figure 4.9 shows the timing when SW3~SW0 are changed during random vocalization. 
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SW3 ~ SW1 (1) 


-SWO (1) - 2 | | | 
RND (1) | | se 


! ip MRI 
AOUT (0) ieee” Tiernan. 
ooo : 
| Random Address bane 


Oscillation startup Vocalization Speech Stop 


Figure 4.9 Timing when a Pulse Is Input to SWO Pin during Random vocalization 


Table 4.3 and Figure 4.10 show the address settings that quit random vocalization. These settings 
also stop vocalization when the "infinite repeat" command is in use under edit ROM. 


Table 4.3 Type of address for Random Vocalization 


| A2, A1 AO, SW3 ~ SWO (Note) Code Description 


00 00001 Random Vocalization 
5 Address 
114411” (31 Types) 


01 00001 Stop Address 


Note: Addresses corresponding to AO, SW3~SW0O pins. 





Figure 4.10 Circuit Example to Stop Random Vocalization 
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For example Table 4.3 shows that addresses other than random vocalization 0100001 are 
generated to stop vocalization. 


A user specified address that is not used is used as a stop address, therefore the status can enter 
standby without vocalizing speech, also shown in Figure 4.5. 


5. SAMPLING FREQUENCY 

Sampling frequencies can be specified for each phrase in speech data of internal ROM. For 
channel synthesis, if channels 1 and 2 are regenerated at the same time, the channel 1 sampling 
frequency has priority. 

For sampling frequency, the following 8 frequencies can be selected when creating speech data. 


4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 32.0 kHz 


In standalone, RC oscillation and ceramic oscillation can be selected. If RC oscillation is selected 
however, only up to 32.0 kHz can be selected. 


6. SPEECH VOCALIZATION TIME 


Table 6.1 shows internal ROM configuration. The actual speech data ROM area is different from 
the indicated ROM capacity. 


The speech data management area shown in Table 6.1 is about 6 Kbit, and the edit ROM area 
includes 16 Kbits. 


Table 6.1 ROM Configuration 


Speech Data Management Area 
Editing ROM Area 


Speech Data Area 


Disabled Area 


Use the following formula as a guide to compute speech vocalization time. 
Vocalization Time = (ROM Capacity - 16 - 6) x 1024 x 255/256 + Bit Rate (kbps) 


For example, if data was created at a 4.0 kHz sampling using MSM6652 (288 Kbit internal ROM), 
the vocalization time is 


(288 - 16-6) x 1024 x 255/256 + 16(kbps) = 16.9 sec 
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7. CHANNEL STATUS 


The BUSY pin outputs the status signals. It outputs "L" level when either 1 or 2 is synthesizing 
speech. "H" level is output when power is turned ON. 


8. REGENERATION METHOD 

The MSM6375 series has only the ADPCM regeneration method, however to support various 
speech MSM6650 has 3 types of regeneration methods: ADPCM, PCM and melody regeneration. 
Respective features and how to select are explained below. 

8.1 ADPCM Method 

With the ADPCM (Adaptive Differential Pulse Code Modulation) method, basic quantization 
width A is adaptively changed for each sampling, and is encoded to 4bit data. This further 
improves the follow-up properties to speech wave forms. 


Conversion to ADPDM data is performed by the AR76-202 analysis tool. 


If the ADPCM method is used for human voices, animal cries and natural tones, the speech data 
capacity becomes smaller. 


8.2 PCM Method 


The PCM method of MSM6650 uses an 8-bit straight binary format. Of the three methods, PCM 
is the best for follow-up properties to speech wave forms. 


This method is appropriate for sound effects where wave forms sharply change, and for pulse 
shaped wave forms. | 


8.3 Melody Regeneration Method 


The AR761 analysis tool supports melody playback. The melody data can make an unique sound 
because musical notes can be composed by the AR761. 


8.4 Bit Rate of Each Method 
The bit rate shows the degree of data compression and the data amount to synthesize for 1 second. 
The bit rate is determined by the relationship between the sampling frequency and the data- 


amount-per-sample. The following formula is used. 


Bit Rate (kbps) = Sampling Frequency (kHz) x Data-amount-per-sample (bit) 
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The bit rate of the three methods are compared below when the sampling frequency is 6.4 kHz. 


1) ADPCM Method 
Bit Rate (kbps) = 6.4 kHz x 4 bit = 25.6 kbps 


2) PCM Method | 
Bit Rate (kbps) = 6.4 kHz x 8 bit = 51.2 kbps 


3) Melody Regeneration Method 


With the melody regeneration method, the bit rate changes depending on each sound. The 
formula does not determine the bit rate changes. The average bit rate is 4 kbps. 
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8.5 The Regulations of channel synthesis about each regeneration mehtods 


Melody regeneration and BEEP tones can not be regenerated in 2 channel side . 
The regeneration of channel synthesis about each regeneraion methods as follows Table 8.1. 


Table 8.1 The Regulations of channel Synthesis 


1 Channel | 2 Channel Setting 
ADPCM(0dB | ADPCM(QdB~-18dB) —=s—_—sid O _Notel) 
ADPCM(0dB~-18dB | ADPCM(OdB) =i ‘as ( sCsidC' O Note!) 
ADPCM(-6dB~-18dB | ADPCM(-6dB~-18dB) Ss ss O 
ADPCM(0dB ~-18dB | MELODY(OdB~-18dB) x 
ADPCM(0dB~-18dB | PCM(OdB) =i (“a<asC—CtstCséizCL OQ _Notel) 
ADPCM(0dB | PCM(OdB~-18dB) sd O_Notel) 
ADPCM(-6dB ~-18dB | PCM(-6dB~-18dB) O 
ADPCM(0dB~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) | xX 
ADPCM (OdB~ 1808) SILENCE SCSdC O 
MELODY (0dB | ADPCM(OdB~-18dB) ssid OC _Notel) 

_MELODY (0dB~-18dB) | ADPCM(OdB) =i “#s$é$stsC( SCSdzC O_ Notel) 
MELODY(-6dB ~-18dB) __| ADPCM(-6dB~-18dB) O 
MELODY (0dB ~-18dB) f MELODY (0dB~-18dB) : x 
MELODY(0dB | PCM(OdB~-18dB) O_Notel) 
MELODY(0dB~-18dB) | PCM(0dB) =i (asi ( stst—‘<—s~s*@YS O- Notel) 
MELODY(-6dB ~-18dB) | PCM(-6dB~-18dB) O 
MELODY (0dB~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) | 

MELODY (0dB ~-18dB) | SILENCE = <sa‘aes—“‘;(C:‘sCéisizr © 

PCM (0dB) | ADPCM(OdB~-18dB) ss (ss O_Notel) 
PCM(0dB ~-18dB) | PCM(QdB) i (es—“(‘(ssSt*s*s*stisdr OC Notel) 
PCM(-6dB~-18dB) | PCM(-6dB~-18dB) ss © 
PCM(0dB ~-18dB) | MELODY(QdB~-18dB) x 
PCM(0dB) | PCM(OdB~-18dB) O Notel) 
PCM (0dB ~-18dB | PCM(OdB) Cid O_Notel) 
PCM(-6dB ~-18dB | PCM(-6dB~-18dB) O 
PCM(0dB~-18dB BEEP TONE(1/2, 1/3, 1/4, 1/8) i 

PCM(0dB~-18dB) Silence CS O 

BEEP TONE(1/2, 1/3, 1/4, 1/8 | ADPCM(OdB)  ~—i OQ Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | ADPCM(-6dB~-18dB) | eo 

BEEP TONE(1/2, 1/3, 1/4, 1/8) | MELODY(OdB~-18dB) —Ss_i 

BEEP TONE(1/2, 1/3, 1/4,1/8) | PCM(OdB) | © _Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | PCM(-6dB~-18dB) = ssid O 

BEEP TONE(1/2, 1/3, 1/4, 1/8) | BEEP _TONE(1/2, 1/3, 1/4, 1/8) x 

BEEP TONE(1/2, 1/3,1/4,1/8) | SILENCE | O 
SILENCE | ADPCM(OdB~-18dB) Ss ss O 
SILENCE | MELODY(QdB~-18dB) x 
SILENCE | PCM(QdB~-18dB) O 
SILENCE | BEEP TONE(1/2, 1/3, 1/4, 1/8) | x 
SILENCE | SILENCE =—— —t—“‘C;C‘idYCzY O 


Notel) In case of channel synthesis , confirm the voice quality with the MSM6650 evaluation 
board . Because occasionally there is possibility of straining the voice by recording level and 
synthesis phrases . 
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9. EDIT ROM 


The role.of edit ROM is to link phrases and build sentences, which makes an external | 
microcomputer unnecessary. The conventional MSM6375 family could not link phrases and 
synthesis channels in standalone mode, but the MSM6650 family can using edit ROM. 


For example: The phrase "Today’s weather is...." is used to compare the MSM6375 family and 
MSM6650. With the MSM6375 family, individual data must be stored to phrase ROM (see Table 
9.1) when individual phrases of "Today’s weather is sunny", and "Today’s weather is rainy" are 
vocalized by timing of one time. 


On the other hand, the MSM6650 family can vocalize plural phrases for edit ROM function by 
timing of only one time. If the edit ROM has the phrase ROM of table 9.2, "Today’s weather is 
sunny" will be vocalized by merely one time specifying address [01]. If address [02] is specified, 
“Today’s weather is rainy" will be vocalized. 


Conventionally data must be repeatedly stored to phrase ROM to vocalize "Today’s weather 
is....", but the storage of overlapped data is not required as shown in table 9.2 by using edit ROM 


functions. 


Table 9.1 Conventional Phrase ROM Configuration 


Address [HEX] . Phrase 
01 Today's weather is sunny. 
02 Today's weather is rainy. 
03 Today's weather is sunny followed by cloudy, some areas are rainy 
j j 
7F 
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Table 9.2 Phrase ROM Configuration 


Address [HEX] Phrase 


01 Today's 
02 weather 
03 | is 
j j 

10 sunny 
11 cloudy 
12 rainy 
13 snowy 
20 — occasional 
21 followed by 
22 some areas are 
S 5 
7F 


Table 9.3 Edit ROM Configuration 


Address [HEX] | Edit Content [Max. 8 Phrases] 
01 (01][02}[03}[10} 
02 (01}{02][03]] 12] 
03 | [01}[02]{03][10][21][11][22](121 
‘ { 
7F 
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Edit ROM makes channel synthesis possible, a feature previously not available in standalone 
mode with the MSM6375 series. With edit ROM commands, phrase linking, channel synthesis, 
and "BEEP" tone or "silent" can be set. 


A maximum of 8 phrases (16 bytes) can be set in 1 edit. Table 9.4 shows the configuration of edit 
ROM. 


Table 9.4 Edit ROM Configuration 























Edit Address ROM Edit Data ROM Phrase ROM 
1 Phrase Command 
1 Phrase Address 


Address 
pecs ¥ 
2 Phrase Command pate 
2 Phrase Address | 02 | weather | 
3 Phrase Command | 03 | lis 
3 Phrase Address te 





4 Phrase Command 
4 Phrase Address 
5 Phrase Command 
5 Phrase Address 
6 Phrase Command 
6 Phrase Address 
7 Phrase Command 
7 Phrase Address 
8 Phrase Command 
8 Phrase Address 










- 
- 
” 
“ 
= 






Edit address ROM can process a maximum of 127 user specified phrases. Table 9.4 shows the 
relationship between phrase ROM, edit data ROM, and edit address ROM. 


Phrase ROM cannot be directly accessed if edit ROM is used. 


Be certain to set commands in edit ROM. Settings cannot be omitted. 
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Edit ROM can be setup using the previously mentioned AR76-202 analysis tool. For regeneration 
using edit ROM, regeneration may not be the one requested. Be certain to check the speech using 
either the analysis tool or MSM6650 of external ROM. 


Figure 9.1 shows the flow chart when creating edit ROM. 

















1. Speech 
2. BEEP Tone 
3. Silent 


Silent Insertion Code Set 
1. Channel Specify 


Command Data Input Part 









BEEP Tone Code Set 
1. Frequency Specify 
(0.5, 1.0, 1.6, 2.0kHz) 
2. Sound Volume Specify 
(1/8, 1/4, 1/3, 1/2) 


Speech Control Code Set 
1. Channel Specify 
2. Fadeout Specify 
3. Repeat Specify 
(1, 2, 4, infinite) 
4. Sound Volume Specify 
(0, -6, -12, -18dB) 









ee we we ee ee oe ee ee ee ee ee ee ee ee ee eee 


Phrase Address Specify BEEP Tone Time Set Silent Time Set Address Data Input Part 


ww eee me we wee ew ewe ew HR Rm eR ew HO mee eee ee ero ee ee ee enemies 


a 


YES 


End Code Inset 





Figure 9.1 Edit Data ROM Creation Flow Chart 
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9.1 Edit ROM Commands 
Table 9.5 shows the commands that can be set in edit ROM. 


Table 9.5 List of Commands that can be set in Edit ROM 





1 {| 4 | 0 | oO | bt | bo | bf | fo BEEP Tone Code 
chef 64 ft | sm |p rp0 vit vio Speech Control Code 


The commands of the 4 codes shown in Table 9.5 are explained below. 

9.1.1 End Code 

End code means that one edit data is completed. Although this is necessary at the end of one edit 
data, since the LS] can recognize the end of editing, itis unnecessary when the maximum number 
of phrases are used. 


9.1.2 Silence Insertion Code 


Silence insertion code inserts silence to each channel, reducing speech data. 


The channel to insert silence is specified in command data, and silence time is set in address data. 


The channel to insert silence is set to "07" command data. If "O7" is "H" channel 1 is set, if "L" 
channel 2 is set. 


Silence time is set at the address settings of phrases shown in Table 9.4. 


Minimum Silence Time ... 16.384 ms 
Maximum Silence Time ... 2.1 sec 
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The formula to set the silence time is shown below. 
twyu = (26x(O6)+25x(O5)+24x(O04)+23x(O3)+22x(O2)+21x(O1)+29x(O0))x16.384ms 


Table 9.6 Edit Data Example of Silence Insertion Code 


o7 Circ 00 


1st Byte 
2nd Byte 
3rd Byte 


Silence Insertion Code 
Silence Time 
End Code 





For example, if edit data is set as in Table 9.6, 393 ms of silence is inserted to channel 1. 

9.1.3 BEEP Tone Code 

BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. 


The BEEP tone can be set only at channel 1. 


To mix a BEEP tone and channel 2 vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. 


If the sampling frequency of channel 2 differs, speech at channel 2 may be either too slow or too 
fast. | 


The sound volume is set to 03, O2 and the frequency is set to O1, OO. 
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Tables 9.7 and 9.8 show the sound volumes and the frequencies that can be set. 


Table 9.7 Sound Volume Settings Table 9.8 Frequency Settings 


0 
© 


Sound Volume Frequency 
1/8 amplitude sound volume of channel 1 
1/4 amplitude sound volume of channel 1 
1/3 amplitude sound volume of channel 1 
1/2 amplitude sound volume of channel 1 





The BEEP tone time is set to the address setting of phrases shown in Table 9.4. 


Minimum BEEP Tone Time ... 16.384 ms 
Maximum BEEP Tone Time ... 2.1 sec 


The formula to set a BEEP tone time is shown below. 


tpp = (26 x (06)+25 x (05)+24 x (04)+23 x (03)+22 x (O2)+21 x (01)+20 x (O0)) x 
16.384mS 


o7 | 06 | 05 | 04 | 08 | 02 | 01 | o0 





istByte 1 eee eee 1 BEEP Tone Code 
2nd Byte BEEP Tone Time 
3rd Byte _ End Code 


For example, if edit data is set as in Table 9.9,a 1.0 kHz BEEP-tone is vocalized ata 1/2 amplitude 
sound volume at channel 1 for 393 ms. 


9.1.4 Speech Control Code 


Speech control code can set repeat and sound volume. 


(os | 05 | + | os | o | 01] 


rpt rp0 vit 


The channelis set at"O7". If"O7" is "H", channel 1 is set, if "L" channel, 2 is set. The speech control 
condition of each channel is set between O4 to OO. 
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1) Setting Number of Repeats 


The number of repeats is set at O3 and O2, and can be selected from 4 types: 1,2, 4 and infinite. 
If infinite is selected, repeat can be stopped by switching to another phrase. 


Table 9.10 shows the relationship between O3, O2 and the number of repeats. 


Table 9.10 Number of Repeats Settings 


03 | 02 | Number of Repeats 
a a : 

0 2 

1 Infinite 


2) Sound Volume Smoothing During Repeat 


If "O4" is set to "H", sound volume during repeat is attenuated from 1 to 1/2, 1/4 and 1/8. This 
smoothing, however, is effective only when 2, 4 or infinite is selected at repeat setting. 


If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1,1/2,1/4 and 
to 1/8. If the initial sound volume setting is other than 1, the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. 


3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at O1 and OO. Table 9.11 shows the correspondence. 


Table 9.11 Attenuation Volume Setting 


Attenuation Volume 
No attenuation (sound volume is same as speech data) 
-6 dB attenuation (sound volume is 1/2 of speech data) 
-12 dB attenuation (Sound volume is 1/4 of speech data) 
-18 dB attenuation (Sound volume is 1/8 of speech data) 
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9.2 PCM Regeneration in Edit ROM 


For PCM regeneration, edit data is set together with speech control code. All settable items in 
speech control code (channel, sound volume smoothing during repeat, number of repeats, and 
sound volume) can be set. 


9.3 Melody Regeneration in Edit ROM 


For melody regeneration, edit data is set together with speech control code. Channels however 
cannot be set. Channel 1 is fixed. Channel 2 mixing of melody regeneration/melody regeneration 
combination is not possible. 


All settable items in speech control code can be set except channels. 
9.4 Random Vocalization in Edit ROM 


If the RND pinis used during random vocalization, the Ist edit phrase (consists of edit dataROM 
up to 16 bytes) is vocalized and the random vocalization of the 2nd edit phrase. then starts 
continuously. 


However, this occurs only when the channel setting of the 1st and 2nd edit phrase are the same, 
and when echo regeneration and channel 2 regeneration are not performed. For example, if the 
1st edit phrase is echo regeneration, and the 2nd edit phrase channel 1 regeneration, as shown 
in Figure 9.2 (1), 2 edit phrases overlap. 


To avoid this, insert silence to channel 1, as shown in Figure 9.2 (2), and set Sains data ROM so that 
channels 1 and 2 end regeneration at the same time. 





! Ist Edit Phrase | 2nd Edit Phrase 
Channel 1 ! 
‘ 





_ 1st Edit Phrae afd Edit ale ! 


Figure 9.2 Example of Random Vocalization Timing 
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9.5 Channel 2 Mixing Function in Edit ROM 


This function overlaps 2 phrases. By using edit ROM, it is easy to echo a phrase (echo regen- 
eration) and to vocalizea phrase witha musical instrumentsound or BGM (channel 2 regeneration). 


9.5.1 Echo Regeneration 


Echo regeneration delays and overlaps -6 dB attenuation (1/2 amplitude speech wave form of 
channel 1) to a speech wave form vocalized at channel 1. 


ECHO REGENERATION OF 1 PHRASE 


Using address [02] of phrase ROM, "weather", an echo regeneration edit data example is 
explained below. 


Tabel 9.12 Edit Data Example of 1 Phrase Echo Regeneration 


o7 eb cae 00 


Ist Byte . Speech Control Code (1ch setting, repeat, -6 dB attenuation) 
2nd Byte Phrase Address (02H "weather'’) 

3rd Byte Silence Insertion Code (2ch setting) 

4th Byte Silence Time (98.3 mS) 

5th Byte Speech Control Code (2ch setting, repeat, -12 dB attenuation) 


6th Byte 
7th Byte 


Phrase Address (02H “weather") 
End code 





If edit data is set as in Table 9.12 , "weather" is vocalized at channel 1, and is overlapped and 
vocalized from channel 2 with a -6 dB attenuated sound volume 98.3 ms. later. 


When 2 phrases overlap set the attenuation of the speech control command with attention to 
sound volume. 


_ The silence time by silence insertion code is an element that influences the echo quality. Set the 
silence time so that the desired echo is created. 


For channel synthesis in standalone, wave forms may be cramped due to the sound volume of 
the phrase. Check this with the AR761 analysis tool. 
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When performing echo regeneration set the number of repeats of the speech control command 
to 1. If 2, 4 or infinite is set, timing becomes as shown in Figure 9.3. This figure shows that the 


number of repeats of the 1st and 5th byte of edit data in Table 9.12 have changed. 





Channel 1 






(1) Number of Repeats: 1 


(2) Number of Repeats: 2 


canna ——C Waar Weator Wat? )X Wester) 


i 
1 
1 
1 
' 
' 


oan ised Tear) Waa ~~~ 


‘ 


(3) Number of Repeats: 4 





Channel 1 ——{ 'Weather’ X ‘Weather’ ) "Weather" -------------- Channel 1 has infinite regeneration. 


Channel 2.©—<§_ ——@—___—_ on nen ene Channel 2 does not reproduce. 
(4) Number of Repeats: infinite 
Figure 9.3 Vocalization Timing of Echo Regeneration According to Number of Repeats 


The vocalization timing, when the number of repeats of the speech control command is set for 
an edit data phrase, is explained below. 


343 


MSM6650 OKI semiconductor 


1 When number of repeats is set to 1 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when. 
vocalization ends. If the channel of the next phrase is different, channel synthesis starts at the 
start of vocalization. . 

2 When number of repeats is set to 2 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the second vocalization ends. If the channel of the next phrase is different, channel synthesis 
starts at the start of the second vocalization after the first vocalization ends. 

3 When number of repeats is set to 4 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the fourth vocalization ends. If the channel of the next phrase is different, channel synthesis starts 


at the start of the fourth vocalization after the 3rd vocalization ends. 


4 When number of repeats is set to infinite 


The next phrase becomes invalid and is not vocalized regardless the channel specification. 
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Echo Regeneration of Multiple Phrases 


A maximum of 8 phrases (16 bytes) are set to one edit data ROM. Up to 3 phrases are possible 
for an echo regeneration with 16 bytes. Set the phrase ROM so that the number of phrases do not 


exceed four. Using "Today's", 


fol " 


weather" and "is" of the phrase ROM in Table 9.2 as an example, 


Table 9.13 shows a three phrase echo regeneration edit data example, and Figure 9.4 shows 
vocalization timing. 


1st Byte 
2nd Byte 
3rd Byte 
4th Byte 
5th Byte 
6th Byte 
7th Byte 
8th Byte 
9th Byte 
10th Byte 
11th Byte 
12th Byte 
13th Byte 
14th Byte 
15th Byte 
16th Byte 


Channel 1 


Channel 2 


Table 9.13 Three Phrase Echo Regeneration Edit Data Example 


07 | 06 | 05 | 04] 03/02/01 | 00 





1 | 1411] 0]0 | 0] 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
0|0{0]0]|0]| 0] 0] 1 Phrase Address (01H "Today's’) 
0|0{1 0] 0} 0] 0 | 0 Silence Insertion Code (2ch setting) 
0{|0 {0 0] 04 14 | 4 | 0 Silence Time (98.3 ms) 
0 Pater Ol Os) Gol te 0 Speech Control Code (2ch setting repeat once, -12 dB attenuation) 
0 0-1-6107) 010). 0" 1 Phrase Address (01H "Today's’) 
1 te OO 0 bo | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
0|0{0/]0]0]|0| 1 | 0 Phrae Address (02H "weather’) 
0 ee Ort 0) 1.) 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
0/0{!0]0]0/] 0] 1 | 0 Phrase Address (02H ‘weather’) 
1 | 1] 1] 0] 0] 0] 0 | 14 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
0/0 }0] 1] 0] 0] 0 | 0 Phrase Address (10H ‘is") 
0 Ctl Or | OO te 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
0] 0 {014 | 0] 0] 0 | 0 Phrase Address (10H ‘is’) 
1 a qe 0: | Oo a 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
0}0{]0/] 0] 0] 0] 1} 1 Phrase Address (03H "sunny’) 

«Silenve "Today's" X ‘weather X st) 


Figure 9.4 Vocalization Timing of a Three Phrase Echo Regeneration 
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For the echo regeneration of multiple phrases, set so that the sampling frequency of each phrase 
is thesame. Ifa phrase with a different sampling frequency is mixed, the speech of channel 2 will 
become fast or slow because the sampling frequency of channel 1 has priority. Figure 9.5 shows 
the timing. | 


fsam=6.4kHz { fsam=8.0kHz |  fsam=6.4kHz 


Channel K Today's’ X__'weather’ Kis" 


Channel 2 





‘weather > 
! ‘<> << 
Fast Vocalization Slow Vocalization 


Figure 9.5 Vocalization Timing of Echo Regenerations with Different Sampling Frequencies 


Echo Regeneration of an Arbitrary Phrase in Multiple Phrases 


Table 9.14 shows an edit data example to apply echo to "is" in the four phrases of "Today's", 
"weather", "is" and “sunny”. 


Table 9.14 Edit Data Example of 1 Phrase Echo Regeneration 


07 | 06 | 05 | 04/03 | 02/01 | 00 


1st Byte Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
2nd Byte Phrase Address (01H “Today's’) 

3rd Byte Silence Insertion Code (2ch setting) 

4th Byte Silence Time (1.59 mS) 

5th Byte Speech Control Code (ich setting repeat once, -6 dB attenuation) 

6th Byte Phrase Address (01H "weather'’) 

7th Byte Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 

8th Byte Phrae Address (10H “is") 

9th Byte Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
10th Byte Phrase Address (10H “is") 
11th Byte Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
12th Byte Phrase Address (03H “sunny") 





13th Byte End Code 
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(water) 


' 1 1 
' 





Channel 1 





1.5 sec 0.9 sec 


Figure 9.6 Vocalization Timing Using Edit Data of Table 9.14 


As shown by the timing in Figure 9.6, "is" is echoed by setting the silence time, which is the 
addition of the vocalization time for "Today's" and "weather" and the delay time for echo to 
channel 2. If the silence time exceeds 2.1 sec, it is necessary to add a silence insertion setting to 


2 bytes of edit data. 


For the echo regeneration of one arbitrary phrase of multiple phrases, a maximum of 6 phrases 
are possible if the silence insertion setting is 2 bytes. | 


9.5.2 Two-channel Regeneration 

Two-channel regeneration uses PCM, melody and ADPCM methods. Channel synthesis is 
possible with all combinations except a melody reregeneration/melody reregeneration 
combination. Melody regeneration is fixed to channel 1. The sampling frequency of phrases to 


be overlapped must be the same. 


Figures 9.7~9.10 show the vocalization timings of two-channel regeneration. 


1st Phrase 





Channel 1 
Channel 2 

2nd Phrase ' 3rdPhrase ' 4thPhrase | 5SthPhrase | 

Figure 9.7 Example of Four Phrase Channel Synthesis Timing 
with Melody Tone as BGM 

1st Phrase 4th Phrase 

¢ 

Channel 1 : Melody Tone ) Melody Tone 
Channel 2 





2nd Phrase ! 3rd Phrase ! 5th Phrase ! 6th Phrase || 


Figure 9.8 Example of Four Phrase Channel Synthesis Timing with Melody 
Tone and 1st and 4th Phrases as BGM 
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! 1st Phrase ! 
Channel 1 : PCM Tone (A) | ) 
Channel 2 PCM Tone (B) X PCM Tone (B) X. PCM Tone (B)X PCM Tone (B) 


2nd Phrase 


Figure 9.9 Example of Channel Synthesis between PCM Main Melody Tone (A) 
and PCM Rhythm Tone (B) with 4 Repeats ? 


1st Phrase ; 3rd Phrase 


PCM Tone (A) PCM Tone (B) 
Channel 2 PCM Tone (C) X PCM Tone (C) X PCM Tone (D) X PCM Tone (D) 


2nd Phrase Ath Phrase 


Channel 1 


“ee 


Figure 9.10 Example of Channel Synthesis between PCM Main Melody Tone (A) (B) 
| and PCM Rhythm Tone (C) (D) with 2 Repeats 
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10. STANDBY CONVERSION 


When STBY is set to "L" and standby conversion "YES" is selected, if the next phrase is not started 
up within 0.2 sec after speech ends, the LSI enters standby status and all operation stops. If 
restarted, it takes about 100 ms from start up to speech start because the "pop noise" countermeasure 
circuit is in operation. 


If STBY is set to "H" and standby conversion "NO" is selected, the LSI does not enter standby 
status even if speech is over. Current is flowing since AOUT output remains at about 1/2 VDD 
and oscillation is in operation. If started up speech starts in about 350 Ls to enter standby status 
when standby conversion "NO" is selected, the RESET pulse must be input. 





If the RESET pulse is input, the AOUT output level instantaneously changes to GND level, 
causing pop noises. 


11. SPEECH OUTPUT 


In standalone mode speech is output via an internal low pass filter. Table 11.1 shows output level 
of AOOT pin. This filter consists of switched capacitors. Table 11.2 shows the relationship 
between sampling frequencies and cutoff frequencies. 


Table 11.1 Output level of AOUTpin 


Regeneration method Most highest level 
ADPCM About 0.95 x VDD 

PCM About 0.75 x VOD 

tod About 0.75 x VDD 
BEEP Tone About 0.5 x VDD About 0.75 x VDD 


Table 11.2 Cutoff Frequencies of Low Pass Filter 


Sampling Frequency Cutoff Frequency 
(fsam) (fcut) 
4.0kHz About 1.8kHz 
5.3kHz About 2.6kHz 
6.4kHz About 2.6kHz 
8.0kHz About 3.2kHz 
10.6kHz | About 4.2kHz 
12.8kHz _ About 5.1kHz 
16.0kHz About 6.4kHz 
32.0kKHz About 12.8kHz 
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12. RC OSCILLATION 


Figure 12.1 shows an-external circuit diagram using RC oscillation 





Figure 12.1 RC Oscillation 


pee 12.1 shows an-external circuit diagram using RC oscillation12.1 Determine of RC 

onstants 

The RC oscillation frequency characteristics are shown in Figure 12.2.If fosc is set to 256 
Z, a 


R1=100k0,, R2=30k0,, C=30pF 


when oe RC oscillation, the RC oscillation frequencies are varied ee to the 
Pluctuation of the external C and R2 as wsll as the process variations of the LSI. 


13.2 Fluctuation of RC oscillation frequencies 

When using a 30k 0 R2, the error due to process variations of the LSI is maximum +4 
% so flat the fluctuation of RC oscillarion frequency when using a capacitance (C) of + 
1% accuracy (R2) of +2% accuracy ismaximum+7% apporocimately. | 
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Oscillation Frequency fosc (KHz) 





400 | et 
R1=150kW 
C=10pF 
— Vpp=5V 
Pa 
[or ee 
0 8 


NO 
So 
oo 
So 
oS 
mS 
© 
a | 
© 


Load Resistance value R2 (kQ.) 
Figure 12.1 RC oscillation Frequency eharacteristics 
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13. CERAMIC OSCILLATION 


Figure13.1 shows an external circuit diagram using a ceramic oscillator. 





TF 


Figure 13.1 External circuit diagram 


Figure 13.2 and 13.3 show external circuit diagrams using a cermic oscillator, CSA4.09MGU and 
CST4.09MGWU made by Murata Seisakusho Co., Itd. 






XT XT 
U 
Internal 
C30pF | | C30pF capacity 
Figure 13.2 CSA4.09MGU | Figure 13.3 CST4.09MGWU 


Figure 13.4 shows an external circuit diagram using acermic oscillator, PBRC4.00MSA/ 
K/MWS made by Kyocera Co., ltd. 


Note) In case of using a oscillator 4.00MHz, vocalization speed is low about 2% than 
AR76-202 analysis tool and evaluation board. 





33pF S3pF 


.-a 


Figure 13.4 PRBC 4.00 MSA/MSK/MWS 
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APPLICATION CIRCUIT EXAMPLE 
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Application Circuit Example to Speech-output 15 Phrases by Switching 
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(2) MICROCOMPUTER INTERFACE MODE 


FEATURES 


4-bit ADPCM method /8-bit PCM method 
Melody function 

Edit ROM function 

2-channel mixing function 

Fadeout function (sound volume 4-step change) 
Serial input/ parallel input can be selected 


Internal BEEP tone 0.5 kHz, 1.0 kHz, 1.6 kHz, 2.0 kHz BEEP tone can be vocalized 
| _ by specified code 
Sampling frequencies 4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 
kHz, 32.0 kHz 
Maximum number of phrases =: 127 


Internal 12-bit D/A converter 

Internal LPF attenuation factor : -40 dB/oct 

Internal standby function 

Package :64-pin FLAT (QFP64-P-1420-V1K) 
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PIN CONFIGURATION 
(Top View) 
64 Lead Plastic QFP 
oO . | 
cere eere ree eo hb eBAaABAoes 


nn 
NO 
ow 
RO 


RAI1 C1] TJ DO 
RAI2 Co = ROS. 
RAI3 Co oe 
RA14 -——_] RESET 
RA1I5 CC -—} CH 
RA16 [___1] [___] |6/SD 
RA17 C____ -—_] 15/SI 
RAI8 CC | |4 
RA19 [___— (ell 
RA20 (| Td Cd 
RA21 C__— Peed tt 
RA22 C___ rT __] 10 
TEST2 Co [1] STANDBY 
64 20 
INDEX MARK 


N.C. 
NC.b 
NAR 
AOUT C__— 
AGND C—— 
DGND 1] 
AVDD CJ 
DVDD L—_ 
XT CL 
xy Co 
MCK (____] 


CMD C_____ 


BUSY CL____1] 
Sl ee 
TESl1 
CPU C____] 
SIRIAL CJ 
BUSY Cc 
N.C. Cc 
oO 
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STANDBY © 


XT O 
XT 
MCK © 





8bit LATCH 


Address & 
_ Command 23stage Multiplexer 


Controller 


; ADPCM 
Synthesizer 
DATA 
Controller 
1/0 23stage Address Counter 


WVHDVId HOOTE 
IO}ONPUOOMUSS THO 


Interface 





PCM 
Synthesizer 
Melody 


Generator 


Timing Controller 
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_ ELECTRICAL CHARACTERISTICS 


Absolute Maximum Rat 


Parameter 
Power Supply Voltage 
Input Voltage 
Storage Temperature 


Operation Range 


Parameter 
Power Supply Voltage 


Operating Temperature 


OKI Semiconductor 
ing 
(GND = OV) 
| Symbol | Condition Limits Unit 


| Yoo 0.3 ~7.0 Vv 
icone p 03~700 | 

ta “0.3 ~ Vop+0.3 v 

pele alle eae eo es “55 ~ 150 °C 


(GND = OV) 
[Symbol | Gondition Limits Unit 
Vv 
Vv 
“40 ~ 85 °C 


$e | Typ. | Max. | 
Original Oscillation Frequency | _fosc | 35 | 4000 | 45 | om 


DC Characteristics 


Parameter 

“H" Input Voltage 

“L" Input Voltage 

"H" Output Voltage 

"L" Output Voltage 

“H" Input Current 1 

"H" Input Current 2 

"L" Input Current 1 

"L" Input Current 2 (Note) 


Operating Current Consumption 


Standby Current Consumption 
DA Output Relative Accuracy 
DA Output Impedance 

LPF Drive Resistance 

LPF Output Impedance 
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(Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 
| Condition | MIN | TYP __ Unit 
pac ee ee 


symbol 

| Vin ee 

| Vn [== 

| Vow | on=-tmA | 4G | 

ee 

ft | sale eee ee 
| 90 | 
ae 


Ro 


oO 
in 


rm 

[ne [ri pow esos pi | 200 

Cite ea puto ssi pa] 90a 
ea 
ae 


10 
10 


5/3 EZ /5/5 (S15 |</<|<|< 


NO 
© 
So 


When DA output selected lin eee ee 

C Rone [When DA ouput ssected [15 | 25 35 

| Raour | When LPF output selected | 50 | - KO 
| Ruee | tet | kQ 
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DC CHARACTERISTICS 


Parameter 

"H" Input Voltage 

"L" Input Voltage 

“H" Output Voltage 

"L" Output Voltage 

"H" Input Current 1 

"H" Input Current 2 

"L" Input Current 1 

"L" Input Current 2 (Note) 


Operating Current Consumption 
Standby Current Consumption 
DA Output Relative Accuracy 


DA Output Impedance 
LPF Drive Resistance 
LPF Output Impedance 


MSM6650 


— 


_Condition 


lon =-1mA 
lo. = 2mA 
Vin = Vo 
Internal pulldown resistance pin 
Vit = GND 
Internal pullup resistance pin 


\H1 
IH2 
liu 
liL2 


=] 


ik 
oO 


1 10 


© 


Ips 
VDAE 
AQ 


Raout 


2 

JS <i[f<l|<cj< 
D S \2 |= |=/2 
° 


When DA output selected 

When DA output selected 

When LPF output selected 
lr=100uA 


15 
90 


Ww 
on 


a id Nm 
CO;o!|8 mo a | 


BISTEELEIE [<|<|<|< 


3 
<= 


— oS 
Oo an 


Vpp = 3.1V, GND = OV, Ta = -40 ~ 85°C) 


Unit 


wi [a 
wi | 


Unit 
% 


a) 


us 
LS 
US 
us 
LS 
LS 
LS 
us 
us 


aS 


LS 
LS 
ms 
LS 
ts) 
LS 
us 
ms 
ms 
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AC CHARACTERISTICS 

| (Vpp = 5.0V, GND = OV, Ta = -40 ~ 85°C) 

Parameter | Symbol] Condition | MIN | TYP | MAX 
Original Oscillation Duty Cycle] fay | - {| 40 | 50 | 60 | 
RESET Input Puse Wish | ig |= ~SSSC*dYCt 
ST Input Pulse Wicth | two) | 085 |= | 2000 | 
Data Set Time OW papas a cesta eel te 
Data Hold Time Nh oa eee ee et 
CHD Setup Tis ee 
CHD Hold Tine .i.. - te 
CH Setup Tine oo ee 
CH Hold Tis ee ee ee 
Serial Cock Pulse Width | twso [When using srl input opfon] 035 [| - 
Serial Data Setup Time | ‘sos _|When sing seri iputopfon) 1 | - | — 
‘Sera Data Hold Time | ssp [When using ser input option! t_| >| - 
BVSY Output Time (i) | tas | Si 
BUSY Output Time (2) | ten | ~——Whenfs=8kHz | 350_| 375 | 400 | 
BUSY Output Time (@) | te [=~ 
NAR OuputTime(1) | tas_| = Sst 
NAR OutputTime 2) | twa | _Whente-oekr | 380 | 375 | a00_ 
NAR Output Time (3) 375 | 400 
NAR Output Time () 
DA Converter Grange Time [tom | ——-~——~—=idY =~ | 
LPF Stable Tine Taf 
Standby Conversion Time es =. 4 a1 | 090 | 025 
(after speech ends) 
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TIMING CHART 


1. When Power Is Turned ON 





AOUT (OQ) Speech 
| : t ‘| MVocalization | t t 
Oscillation startup fa tage lage STE ging BL 
5 i} >! t 
Standby status ' ‘Standby status 


Standby conversion time 
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3. Channel 1 Regeneration Timing Chart when External Command Is Not Used (Parallel 
Input) 
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c9t 


16 ~ 10 (1) ist Phrase (Address Data) 2nd Phrase (Address Data) 


> 
© 
Cc 
= 
2S 


'¢—______—+' 
1st Phrase Vocalization 2nd Phrase Vocalization 


—— iP, 


If a command is set externally the status set is maintained until the next command is set. 
Therefore, if the 1st and 2nd phrases are vocalized at the timing shown above, speech for 
both phrases is first vocalized in the status set by that command. To vocalize command 
content that was changed, be certain to input command data before inputting address data. 
The command input can be continuously set until the address input even in many times. 
However, the setting of the command inputted last is valid (common with 1 channel and 

2 channel). 
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7 ree | 3rd Phrase 
AOUT (0) ' {st Phrase Vocalization : ‘_Vocalization 
<r 


! ‘2nd Phrase | '¢—Vocalization _, | 


Vocalization: 


+ ——~» Vocalization at Channel 2 


Since command data is maintained independently, if speech is started up at 
channel 1 without a command setting, speech is vocalized by the same command Set at the 1st phrase. 
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5/1 (1) Tete cecal 
4 tis et 4 
CMD (1) ! ne tssi | ae tsis 
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AOUT (0) __! as 
' {st Phrase Vocalization 


Oscillation Startup 


(indy jeL1eS) pesp JON Ss] pueWwWOD jeUWIE}xy UDYM YeYD Bulwiy uonesoucbey “9 


In serial input, data is transferred to the LS! when the ST signal rises after serial data is input. 
SD is captured at the end before SI. 


Io;ONpuUCOTWES THO 


OSS9INSIN 


G9E 


tH ' ) "H" 
Silence Command Input Command Serial Input 1st Phrase Address Serial Input 


\6/SD (1) rh LXXXAKKK 
\ 


I5/SI (1) 


PORT1 (0) \\ 


PORTO (0) 





BUSY (0) , | a | 
NAR (0) | a | 


AOUT (0) ! ! ee 
i] * Oscillation Startup 


Port Output Speech Vocalization Code Set 


In serial input, port output can be set by a command setting. Since a port output command and 
internal command are shared, if a command is set for port output, set the command for speech 
again to input address data. If address data is input without setting the command, the LSI 
recognizes it as silence insertion code. 
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PIN DETAILS 


Pin Name 
BUSY 





NAR 


AOUT 


AGND 
DGND 
AVDD 
DVDD 


MCK 


2 
= 
oO 


CPU 
SERIAL 
li ~ 10 


[2/PORTO 


[3/PORTO 


I5/SI 
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Function 
0: Outputs "L" during vocalization. At “H" level when power is turned ON. 
CMD, ST input becomes effective when NAR is at" H" level. If CH pin is in "H" level, 
NAR becomes a channel 1 status signal. If in "L" level NAR becomes a channel 2 status 
signal. NAR signal indicates whether registers 16 to 10 address of address/command 
controller (see block diagram) is in open status. 
"H" level indicates open status. NAR is in "H" level when power is turned ON. 
Analog speech output pin. DA converter output or LPF output can be selected by a 
jo command input. 
| | Analog ground pin. 
| — | Digital ground pin 
| — | Analog power pin 
ae Digital power pin 
Ceramic oscillator connection pin. Pin has internal 500 kQ to 4 MQ feedback resistance 
between XT and XT. Input from this pin when using external clock. 
Ceramic oscillator connection pin. Outputs "L" in standby status. Set to open to use 
external clock. 
Main clock output pin. Use MCK as a connection pin for MSC 1192, etc. 
Pin is in “H" level in standby status. 
Command input and option setting control pin. Command and option input is enabled 
if ST pin is set to "L" level when CMD pin is in "L" level. Set to "H" level when CMD. 
is not used and when using serial input interface. This pin has internal pullup resistance. 
Speech synthesis starts at fall of ST, 16 to 10 addresses are captured at rise of ST. 
Input ST when NAR of channels 1 and 2 status signals are "H". This pin has internal 
pullup resistance. 
Paci Set to "H" level if MSM6650 is used in a microcomputer interface. 
Selects either parallel or serial input interface. Serial input interface is selected in "H" evel 
a) parallel input interface in "L" level. 
Command and user specified phrase input pins when using parallel input interface. 
Since the pins are not used with a serial input interface, set to "L" level. 
iS These pins have internal pulldown resistance. 
Command and user specified phrase input pins when using parallel input interface. 
Port out put pin when using serial input interface. Output of port changes by command 
input from microcomputer when using serial input interface. 
Command and user specified phrase input pins when using parallel input interface. Port 
1/0 output pin when using serial input interface. Output of port changes by command input 
from microcomputer when using serial input interface. | 
Command and user specified phrase input pins when using parallel input interface. 
Since it is not used with a serial input interface, set to "L" level. This pin have internal 
pulldown resistance. 
a Command and user specified phrase input pins when using parallel input interface. 
A serial clock input pin when using serial input interface. 
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Pin Name Function 
16/SD y Command and user specified phrase input pin when using parallel input interface. 
A serial data (command and address) input pin when using serial input interface. 
| cr Channel control signal. Channel 1 input is in "H" level, channel 2 input is in "L" level. 
This pin has internal pullup resistance. 
LS! enters standby status if “L" is input. Oscillation then stops, AOUT output changes to 
GND, and status returns to initial status. 

RESET MSM6650 has internal power ON reset. Startup power within 1 mS to operate power ON 
reset correctly. If not, apply RESET pulse when power is turned ON. This pin has 
internal pullup resistance. 

CE | O | Timing output pin to control read for external memory. Outputs when RCS is in “L". 
Address RA22 to RAO and CE are output when in "L". If in "H" level address pins of 
RCS RA22 to RAO and CE become high impedance status. 
D7 to DO do not receive external signal, and are internally pulled down. 
D7 to DO Ee Pins to input data of external memory. Data is input when RCS is in "L" level. If RCS 
is in "H", external data is not received and pins become "L" level. 
Address pins of external memory. Outputs when RCS is in "L" level. If RCS is in "H” 
RSTO? fo level status becomes high impedance. 
TEST 1, 2 | | | Test pins. Set to "H'" level. 

IBUSY | Output "L" level excepting standby conversion time. during voice regeneration or 1/2 VDD 
level of AOUT pin. 

STANDBY | Output "L" level , when the LSI is oscillating . 
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FUNCTION DETAILS 


Parallel input or serial input can be selected for the microcomputer interface. Select with the 
SERIAL terminal. "H" level selects serial input, "L" level selects parallel input. 


1. VOCALIZATION CODE SPECIFICATION 
The user can specify a maximum of 127 phrases. Table 1.1 shows the settings by 16 to IO. 


Table 1.1 User Specified Phrases 


I6 ~ 10 Code Details 
0000000 Stop Code 
0000001 User Specified Phrase 


4141111 (127 Phrases) 


2. PULLUP / PULLDOWN RESISTANCE 


RESET, CMD, ST and CH pins have internal pullup resistance. 14, I1 and I0 pins have pulldown 
resistance in serial input. 


3. MODE SETTING 
Three items can be set by command option. Table 3.1 shows the options that can be selected. 


Table 3.1 Command Option Item List 


Remarks 


lf standby conversion YES is selcted, 
Status enters standby unless the next 
user specified phrase is input within 
0.2 sec after speech ends. 


2 AOUT Output LPF Output DAC Output 


1/4 VDD ~ 3/4 
VDD (1/2 
amplitude) 








3 | Maximum amplitude 0~VDD Maximum amplitude at 1 phrase 





of 1 phrase 
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An option is set as in Table 3.2 when power is turned ON. 


Table 3.2 Option when Power Is Turned ON 


Standby Conversion AOUT Output Amplitude for 1 Phrase 
YES LPF Output 0~Vpp 


To change an option that is already set use command again. If the RESET terminal is set to "L" 
level, the option returns to the status when power was turned ON (Table 3.2). 


After setting the option, be certain to input the speech, silence and BEEP tone commands, then 
startup. 


Figures 3.1 and 3.2 show the option setting timing, and Tables 3.3 and 3.4 show the option 
correspondences. 


l6/SD (1) "L" 


IS/SI (1) “L" 


| 13, 12, 10 (1) Option Setting Data 
(I) ee CC tti—C—i‘“‘“S:;~*~™S 


Oo 
© 


Option Data Capture 


Figure 3.1 Option Setting Timing (during Parallel Input) 


Table 3.3 Correspondence between Options and 13, 12, 10 


Ce TCO c 
AOUT Output Standby Conversion Amplitude of 1 Phrase 
"0" Data LPF YES 0 ~ Vpp 


"1" Data DAC 1/4 Vpp ~ 3/4Vpp 
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~ AOUT Standby Amplitude 
Output Conversion of 1 Phrase 


l6/SD (1) | / X \ \ 


Option Data Capture 


Figure 3.2 Command Option Setting Timing (during Serial Input) 


Table 3.4 Command Correspondence between Option and Serial Data 


AOUT Output Standby Conversion Amplitude of 1 Phrase 
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4. MICROCOMPUTER INTERFACE MODE 


External command settings are enabled with the microcomputer interface. However, if edit 
ROM is used, the command settings of channel 1 are disabled. 


Figures 4.1 and 4.2 show the command input and address input method when using the 
microcomputer interface. 


l6 ~ 10 (1) Command Data X Address Data | 


AOUT (0) | NS a 
A 


Oscillation Startup Speech End 


Figure 4.1 Command, Address Input Timing (Parallel Input) 


6/80 (1) \wXbAuABreKipo\  — /w Ks XaAsX2Att Yt 


Address Input 


Oscillation Startup 


Figure 4.2 Command, Address Input Timing (Serial Input) 
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In microcomputer interface serial input, command data and address data are distinguished by 
the initial data input serially. If the initial data is "H", it is judged as command data, if "L", it is 
judged as address data. | | : 


Input command data and address data after inputting the command and address judgment data 
as initial data. Figures 4.3, 4.4, and 4.5 show the external input flow. 








Power ON 


YES 
Address Input 


ST Pulse Input 


Speech Ended? 


Figure 4.3 Input Flow Chart when Command Is Not Set 
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NO 


Option Set? at 
Option Code Set . <a ere 
Y 


ES 
<i se > 2ch NO 


YES 
Set CH terminal to "H" Set CH terminal to "L" Set CMD terminal to "L" 



















1. Speech 
2. BEEP Tone 
3. Silence 


Command Data Input 3 

















BEEP Tone Code Set 
1. Frequency Set 
2. Sound Volume Set 


Speech Control Code Set 
1. Smoothing Set 

2. Repeat Set 

3. Sound Volume Set 


Silence Insertion Code Set 
(PORT output set) 










ST Pulse Input 
Set CMD terminal to "H" 


ST Pulse Input 
Set CMD terminal to "H" 


ST Pulse Input 
Set CMD terminal to "H' 


Silence Time Set _ BEEP Tone Time Set Phrase Address Input 
Address Data Input — (Note) 
| Pulse Input BEEP tone code cannot be set for channel 2. 


wwe www wm ew wm we mw mee ww we eww eB ww Re we Rw ew ww wee eee ew ww ww ee ww we mw ow mw i we we ee ee ee a eB ee em me ee 


YES 
End 


Figure 4.4 Parallel Input Flow Chart when External Command Is Used. 
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| YES 
Sie 






l6:"L 


~ Pulse Input to 15 


| YES | 
| YES 
Sie 
6: "H" 
[Pulse Inputto lS | 


ST: "H" 


Set CH terminal to "H" 





Set CH terminal to "L' Pulse Input to 15 












1. Speech 
2. BEEP Tone 
3. Silence 


Command Data Input 3 


Speech Control Code Set 
1. Smoothing Set 

2. Repeat Set 

3. Sound Volume Set 






Silence Insertion Code Set BEEP Tone Gode Set 


1. Frequency Set 
(PORT Output Set) 2. Scie aa Set 





Pulse Input to 15 
Silence Time Set 





(Note) 
BEEP tone code cannot be set for channel 2. 


NO 


YES 


Figure 4.5 Serial Input Flow Chart when External Command is used 
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5. COMMAND DATA 


Table 5.1 shows the conditions that can be set by command data. Command data is set-with I6 
to 10. In serial input, input data corresponding to I6 to I0 serially as shown in Figure 4.2. 


Table 5.1 Command Setting Content List 


te ie tO | Command Content 
Oe sy Option Setting 
Fo | Oo | Silence Insertion Code 
BEEP Tone Code 


rpt rpO vit vio Speech Control Code 


anh 
s 
—h 


Command data is set to "1100000" when power is turned ON. 


5.1 Option Setting Code 
An option can be set by command. Since an option is set as in Table 3.2 when power is turned 
ON, use this command to change an option. Once an option is set, itremains effective either until 


power is shut OFF or until the RESET signal is input. 


When an option is set, input speech, silence and BEEP tone commands again by both command 
input and the set address (phrase, silence time and BEEP tone time). 


Table 5.2 shows the options that can be set. 


- Table 5.2 Option Correspondence Table 


ee ee lo 
AOUT — sae Conversion Amplitude of 1 Phrase 


Options can beset anytime, but ifset during vocalization, AOUT output impedance and acoustic 
pressure may change. 
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5.2 Silence Insertion Code 


Silence code inserts silence to each channel. Speech data can be reduced by inserting silence 
externally. 


Command data specifies to insert silence, address data sets the silence time. The CH pin inserts 
silence'to either channel 1 or 2. 


Silence time is set by address data (16 to 10). 


Minimum Silence Time: ... 16.384 ms 
Maximum Silence Time: ... (128 - 1) x 16.384 ms=2.1 sec 


Figure 5.3 shows the channel 1 silence insertion setting timing. 


l6/SD (1) / Silence Time Setting Data 
I5/SI (1) \ Silence Time Setting Data 
l4~10 (1) Don't care X Silence Time Setting Data 


Silence Command Capture 


Figure 5.3 Channel 1 Silence Setting Timing (Parallel Input) 
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For example, if silence time setting data shown in Figure 5.3 is set as (16 to I0) = ("0011000"), the 
silence time (t)yyy) becomes 


(26 x 0425 x 0424 x 1423 x 1422 x 0421 x 0+20 x 0) x 16.384mS = 393.216 ms 
The formula to set silence time is shown below. 
tray = (26 x (16)+25 x (15)+24 x (14)+23 x (13)+22 x (12)+21 x (11)+29 x (10)) x 16.384 ms 


The channel 2 silence insertion setting timing becomes as shown in Figure 5.4. 


16/SD (1) / Silence Time Settig Data 
I5/S1 (1) \ Silence Time Settig Data . 
l4~10 (1) Don't care X Silence Time Settig Data 


Silence Comnmand Capture Silence Time Capture 


Figure 5.4 Channel 2 Silence Setting Timing (Parallel Input) 


In serial input, the port output signals from PORT1 and PORTO pins is also controlled by silence 
insertion code. PORT1 and PORTO pins are in "L" level when power is turned ON, and when the 
RESET signal is input. 





If speech synthesis starts after setting the port output, first set the port output by silence insertion 
code, then input the speech vocalization code and set the address. Figure 5.5 shows the timing. 
If it is necessary to set the port again after setting the port, since a port cannot be set continuously, 
input the BEEP tone code or speech vocalization code after first setting the port, then set the port 
again. 
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Figure 5.5 Port Output and Command, Address Setting Timing (during Serial Input) 
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5.3 BEEP Tone Code 


BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. The BEEP tone can beset only at channel 1. Do not select the BEEP tone at channel 
2 


To mix a BEEP tone and channel 2, vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. If the sampling frequency 
of channel 2 differs, speech at channel 2 may be either too slow or too fast. 


The sound volume is set to I3 and I2 pins, and the frequency is set to I1 and I0 pins. Tables 5.3 
and 5.4 show the sound volumes and the frequencies that can be set. 


Table 5.3 Sound Volume Settings Table 5.4 Frequency Settings 


Sound Volume (Note 1) Frequency 
1/8 amplitude sound volume of channel 1 
1/4 amplitude sound volume of channel 1 
1/3 amplitude sound volume of channel 1 
1/2 amplitude sound volume of channel 1 





=~|-3a|/o|o 


(NOTE1) 


If 1/2 amplitude of channel 1 is set, and if the maximum amplitude is set to 1/2 Vppas an option 
the sound volume of BEEP tone becomes 1/4 Vpp. 


The BEEP tone time is set by address data (I6 to 10). 


Minimum BEEP Tone Time ......... 16.384 ms 
Maximum BEEP Tone Time ........ (128 - 1) x 16.384 ms = 2.1 sec 
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Figure 5.6 shows BEEP tone setting timing. 


I6/SD (1) \ BEEP Tone Time Setting Data | 7 
IS/SI (1) | / BEEP Tone Time Setting Data 


~10(1) Frequency Setting BEEP Tone Time Setting Data 


BEEP Tone Command Capture EEP Tone Time Capture 
Figure 5.6 BEEP Tone Setting Timing (during Parallel Input) 


For satis if the BEEP time setting data shown in Figure 5.6 is set as (16 to pay = ("0011000"), 
the BEEP tone time (tpg) becomes 


(26 x 0425 x 0424 x 1423 x 1422 x 0+21 x a x 0) x 16.384mS = 393.216 ms 
The formula to set BEEP tone time is shown below. 

tae = (26 x (16)+25 x (15)+24 x (14)+23 x (13)+22 x (12)+21 x (11)+20 x (10)) x 16.384 ms 
5.4 Speech Control Code 


Command data can set repeat and sound volume. 


380 


OKI Semiconductor MSM6650 


Channel 1 is setifCH pin is in"H", channel 2 is set ifin"L". Onceacommand is set, itis maintained 
as both channels until another command is set. The LSI cannot be maintained commands contens 
as each channels. Conditions of each channel are set by 14 to J0. Three conditions can be set: 1) 
to 3). 


1) Setting Number of Repeats 
The number of repeats is set by I3 and I2 pins. For the number of repeats 4 types can be selected: 
1,2,4and infinite. Input stop code to stopspeech when infinite repeat is selected. Table5.5 shows 


the correspondence between I3 and I2 pins, and the number of repeats. 


Table 5.5 Selection of Number of Repeats 


13 P| Number of Repeats 
of 0 : 

0 2 

1 [ o_ 

1 Infinite 


2) Sound Volume Smoothing During Repeat 

If "I4" is set to "H", sound volume during repeat is automatically attenuated from 1 to 1/2, 1/4 
and 1/8 (fadeout function). This smoothing, however, is effective only when 2, 4 or infinite is 
selected at repeat setting. 

If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1,1/2,1/4 and 
to 1/8. If the initial sound volume setting is other than 1,the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. 

3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at I1 and IO pins. 


Table 5.6 shows the correspondence between I1, 10 pins and sound volume settings. 


381 


MSM6650 | OKI Semiconductor 


Table 5.6 Attenuation Volume Setting 


Attenuation Volume 
No attenuation (sound volume is same as speech data) 
-6 dB attenuation (sound volume is 1/2 of speech data) 
-12 dB attenuation (Sound volume is 1/4 of speech data) 
-18 dB attenuation (Sound viume is 1/8 of speech data) 


6. ADDRESS DATA 


If a user specified phrase is input to I6 to 10 terminals by address data, and if an ST signal is then 
input, speech synthesis starts. Time is set if silence and BEEP tone were set by command. Figure 
6.1 shows speech start timing. Figures 6.2 and 6.3 show timing when an address, other than a user 
phrase, is input. | 


16~10 (1) User Phrase 


NAR (0) z | ! 
AQUT (0) a 


Oscillation Startup Speech End 


Figure 6.1 Speech Startup Timing 
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6 ~ 10 (1) X Address other than user phrase | 


CMD (1) “H" 


AQUT (0) poem ee ton 


Oscillation Startup 


Figure 6.2 Timing when Address, other than User Phrase, 
Is Input in Standby Status 


16 ~ 10 (1) M Address other than user phrase 


AOUT(O) 1/2 Vpp 


Figure 6.3 Timing when Address, other than User Phrase, 
Is Input in Status that AOUT is 1/2 Vpp 


7. STOP CODE . 


If 16 to 10 are set to "0000000" during speech vocalization, and if an ST signal is input, vocalization 
regardless of "H" or "L" of NAR stops and AOUT becomes 1/2 Vpp. 

STOP code becomes valid in rising of ST (common with serial and parallel). 

Use the stop code only at setting "L" BUSY pin. The stop code cannot be used in states of standby- 
mode. 





AR2% 


MSM6650 


OKI Semiconductor 

Figure 7.1 shows stop code input timing. 
I6 ~ 10(1) X _‘o000000" x User Phrase 

CMD(1) "H" 

GMD (1) x iss (Note) 

ST(I) 

BUSY(0) ! 

NAR(0) | | | 
AOUT(0) ! | 

Speech Stop Note) tss is also applied in serial input. 


Figure 7.1 Stop Code Input Timing 
IfanST signal is input by stop code in standby status, NAR stays in"H" level and AOUT becomes 


1/2 Vpp after standby conversion time, as shown in Figure 7.2. If an ST signal is input by stop 
code in standby status, the status does not follow AC characteristics. 


16 ~ 10(1) "0000000" 





Figure 7.2 Timing when Stop Code Is Input in Standby Status 
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8. SAMPLING FREQUENCY 

Sampling frequencies can be specified for each phrase in speech data of internal ROM. For 

channel synthesis, if channels 1 and 2 are regenerated at the same time, the channel 1 sampling 

frequency has priority. _ 

For sampling frequency, the following 8 frequencies can be selected when creating speech data. 
4.0 kHz, 5.3 kHz, 6.4 kHz, 8.0 kHz, 10.6 kHz, 12.8 kHz, 16.0 kHz, 32.0 kHz 

9. SPEECH VOCALIZATION TIME 


Table 9.1 shows internal ROM configuration. The actual speech data ROM area is different from 
the indicated ROM capacity. 


The speech data management area as shown in Table 9.1 is about 6 Kbit, and the edit ROM area 
includes 16 Kbit. 


Table 9.1 ROM Configuration 


Speech Data Management Area 
Editing ROM Area 


Speech Data Area 


Disabled Area 


Use the following formula as a guide to compute speech vocalization time. 
Vocalization Time = ROM Capacity - 16 - 6) x 1024 x 255/256 + Bit Rate (kbps) 


For example, if data was created at a 4.0 kHz sampling using MSM6652 (288 kbit internal ROM), 
the vocalization time is 


(288 - 16-6) x 1024 x 255/256 + 16(kbps) = 16.9 sec 
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10. CHANNEL STATUS 
The BUSY pin and NAR pin output status signals. 


BUSY pin outputs "L" level when either channel 1 or 2 is synthesizing speech. It is in "H" level 
when power is turned ON. 


The NAR pin is the channel 1 and 2 input status signal (Next Address Request), enabled ST signal 
input when NAR is in "H" level. The channel status is switched by CH pin. If CH pin is in "H" 
level, the status signal of channel 1 is output, and if in "L" level, the status signal of channel 2 is 
output. 


11. REGENERATION METHOD 


The MSM6375 series has only the ADPCM regeneration method, however to support various 
speech MSM6650 has 3 types of regeneration methods: ADPCM, PCM and melody regeneration. 


Respective features and how to select are explained below. 

11.1 ADPCM Method 

With the ADPCM (Adaptive Differential Pulse Code Modulation) method, basic quantization 
width A is adaptively changed for each sampling, and is encoded to 4bit data. This further 
improves the follow-up properties to speech wave forms. | 


Conversion to ADPDM data is performed by the AR76-202 analysis tool. 


If the ADPCM method is used for human voices, animal cries and natural tones, the speech data 
capacity becomes smaller. 
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11.2 PCM Method 


The PCM method of MSM6650 uses an 8-bit straight binary format. Of the three methods, PCM 
is the best for follow-up properties to speech wave forms. 


This method is appropriate for sound effects where wave forms sharply change, and for pulse 
shaped wave forms. 


11.3 Melody Regeneration Method 


The AR76-202 analysis tool supports melody regeneration method. The melody data can make 
an unique sound because musical notes can be composed by the AR761. 


11.4 Bit Rate of Each Method 
The bit rate shows the degree of data compression and the data amount to synthesize for 1 second. 
The bit rate is determined by the relationship between the sampling frequency and the data- 
amount-per-sample. The following formula is used. | 
Bit Rate (kbps) = Sampling Frequency (kHz) x Data-amount-per-sample (bit) 
The bit rate of the three methods are compared below when the sampling frequency is 6.4 kHz. 
1) ADPCM Method 
Bit Rate (kbps) = 6.4 kHz x 4 bit = 25.6 kbps 
2) PCM Method 
Bit Rate (kbps) = 6.4 kHz x 8 bit = 51.2 kbps 


3) Melody Regeneration Method 


With the melody regeneration method, the bit rate changes depending on each sound. The 
formula does not determine the bit rate changes. The average bit rate is 4 kbps. 


11.5 The Regulations of channel synthesis about each regeneration methods 


Melody regeneration and BEEP tone cannot be regenerated in 2 channel side. The regulations of 
channel synthesis about each regeneration methods as follows table 11.1. 
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11.5 The regulations of channel synthesis about each regeneration method 


4 Channel | Channel sid Settinc 
ADPCM(0dB | ADPCM(QdB~-18dB) —s—s—sid O__Notel) 
_ ADPCM (0dB ~-18dB) | ADPCM(OdB) ss sd © Notel) 
ADPCM(-6dB ~-18dB) _|_ADPCM(-6dB~-18dB) sss © 
ADPCM(0dB ~-18dB | MELODY(OdB~-18dB) ss x 
ADPCM(OdB ~-18dB | PCM(OdB) =i s—“(;stsS*CidrCSdY O_Notel 
ADPCM(0dB) PCM(0dB ~-18dB) | © Notel) 
ADPCM(-6dB ~-180B | PCM(-6dB~-18dB) ss © 
ADPCM(0dB~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) || Xx 
ADPCM (0d8~-18dB) So | o 
MELODY(0dB | ADPCM(OdB~-18dB) (ss © _Notel) 
MELODY(0dB ~-18dB) | ADPCMOdB) =i “sa(sé$ CS © Notel) 
MELODY(-6dB ~-18dB) | ADPCM(-6dB~-18dB) O 
MELODY (0dB ~-18dB) | MELODY(0dB~-18dB) x 
MELODY (0dB | PCM(OdB~-18dB) sd O- Notel) 
MELODY(0dB ~ -18dB) PCM(0dB) } O Notel) 
MELODY (-6dB ~-18dB) | PCM(-6dB~-18dB) O 
MELODY (0dB ~-18dB | BEEP TONE(1/2, 1/3, 1/4, 1/8) _—|| 
MELODY (0dB ~-18dB) | SILENCE = aes ( C—“‘éizL O 
PCM(0dB) | ADPCM(OdB~-18dB) O_Notel) 
PCM(0dB ~-18dB) eC) | O _Notel) 
PCM(-6dB~-18dB) | PCM(-6dB~-18dB) O 
PCM(0dB ~-18dB) | MELODY(OdB~-18dB) | x 
PCM(0dB) PCM(0dB ~-18dB) ; O Notel) 
_ PCM(0dB ~-18dB PCM(0dB) i O Notel) 
PCM(-6dB ~-18dB) {| PCMC-6dB~-18dB) O 
PCM(0dB ~-18dB) | BEEP TONE(1/2, 1/3, 1/4, 1/8) || X 
PCM(0dB~-180B) PSIENCESC*d O 
BEEP TONE(1/2, 1/3, 1/4,1/8) | ADPCM(0dB) || CO Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | ADPCM(-6dB~-18dB) sis © 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | MELODY(OdB~-18dB) —_—_i| 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | PCM(OdB) ‘| ©__Notel) 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | PCM(-6dB~-18dB) (ssid O 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | BEEP TONE(1/2, 1/3, 1/4, 1/8) | x 
BEEP TONE(1/2, 1/3, 1/4, 1/8) | SILENCE | O 
SILENCE | ADPCM(OdB~-18dB) ss O 
SILENCE | MELODY(OdB~-18dB) x 
SILENCE PCM(0dB ~-18dB) | © 
SILENCE BEEP TONE(1/2, 1/3, 1/4, 1/8) | ¥ 
SILENCE : SILENCE f O 


Notel) In case of channel synthesis , confirm the voice quality with the MSM6650 
evaluation board. Because , occasionally , there is possible of straining the voice by 
recording level and synthesis phrases . 
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12. EDIT ROM 


The role of edit ROM is to link phrases and build sentences, making an external microcomputer 
unnecessary. The conventional MSM6375 family could not link phrases and synthesis channels 
in standalone mode, but the MSM6650 family can using edit ROM. 


For example: The phrase "Today’s weather is...." is used to compare the MSM6375 family and 
MSM6650 family. With the MSM6375 family, individual data must be stored to phrase ROM (see 
Table 12.1) when indivudual phrases of "Today’s weather is sunny", and "Today’s weather is 
rainy" are vocalized by timing of one time. 


On the other hand, the MSM6650 family can vocalize plural phrases for edit ROM function by 
timing of only one time. If the edit ROM has the phrase ROM of Table 12.2, "Today’s weather is 
sunny" will be vocalized by merely one time specifying address [01]. If address [02] is specified, 
"Today’s weather is rainy" will be vocalized. 


Conventionally data must be repeatedly stored to ROM to vocalize "Today's weather is....", but 
the storage of overlapped data is not required as shown in Table 12.2 by using edit ROM 


functions. 


Table 12.1 Conventional Phrase ROM Configuration 


Address [HEX] Phrase 
01 Today's weather is sunny. 
02 Today's weather is rainy. 
03 Today's weather is sunny followed by cloudy, some areas are rainy. 
f 5 
7F 


389 


MSM6650 OKI Semiconductor 
Table 12.2 Phrase ROM Configuration 


Address [HEX] Phrase 
01 Today's 
02 weather 
03 is 

S | j 
10 sunny 
11 cloudy 
12 rainy 
13 snowy 
20 occasional 
21 followed by 
22 some areas are 
5 S 
7F 


Table 12.3 Edit ROM Configuration 


Address [HEX] Edit Content [Max. 8 Phrases] 
01 [01 }{02][03}[10] 
02 [01}[02][03}[12] 
03 [01 }[02][03}[10][21][11}[22][12] 
S j 
7F 
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In edit ROM, not only phrase linking but channel synthesis, BEEP tone and silence can be set by 
command settings. 


A maximum of 8 phrases (16 bytes) can be set in 1 edit. Table 12.4 shows the configuration of edit 
ROM. 


Table 12.4 Edit ROM Configuration 


Edit Address ROM Edit Data ROM Phrase ROM 

















1 Phrase Command 
1 Phrase Address 


Phrase 
Pca, Adress Poet 
be, ~..__ | [HEX] 
2 Phrase Command a 





> 


2 Phrase Address 
3 Phrase Command | eee 
3 Phrase Address aie 
4 Phrase Command 
4 Phrase Address 


5 Phrase Command Lad 
5 Phrase Address Par 


6 Phrase Command 
6 Phrase Address 
7 Phrase Command 
7 Phrase Address 
8 Phrase Command 
8 Phrase Address 






















t 


- 
- 


Edit address ROM can process a maximum of 127 user specified phrases. Table 12.4 shows the 
relationship between phrase ROM, edit data ROM, and edit address ROM. 


Phrase ROM cannot be directly accessed if edit ROM is used. 
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Edit ROM can be setup using the previously mentioned AR76-202analysis tool. For regeneration 
using edit ROM, regeneration may not be the one requested. Be certain to check the speech using 
either the analysis tool or MSM6650 of external ROM. 


Figure 12.1 shows the flow chart when creating edit ROM. 












1. Speech 
2. BEEP Tone 
3. Silent 


Silent Insertion Code Set 
1. Channel Specify 


Command Data Input Part 








Speech Control Code Set 
1. Channel Specify 
2. Fadeout Specify 
3. Repeat Specify 

(1, 2, 4, infinite) 
4, Sound Volume Specify 
(0, -6, -12, -18dB) 


BEEP Tone Code Set 
1, Frequency Specify 
(0.5, 1.0, 1.6, 2.0kHz) 
2. Sound Volume Specify 
(1/8, 1/4, 1/3, 1/2) 














ewe eww ewe me ee em mn ew ee oe ee er ey me me ee ee ee ee 


Phase Address Specify BEEP Tone Time Set Silent Time Set Address Data Input Part 


tent? 


YES 


End Code Inset 


Figure 12.1 Edit Data ROM Creation Flow Chart 
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12.1 Edit ROM Commands 
Table 12.5 shows the commands that can be set in edit ROM. 


Table 12.5 List of Commands that Can Be Set in Edit ROM 


o7 | 06 | 05 | o# | os | 02 | 01 | 00 | Command 
ch Fo 4 f 4) | osm | rpt rpO vi4 vio Speech Control Code 


The commands of the 4 codes shown in Table 12.5 are explained below. 
12.1.1 End Code 
End code means that one edit data is completed. Although this is necessary at the end of one edit 
data, since the LSI can recognize the end of editing, itis unnecessary when the maximum number 
of phrases are used. 
12.1.2 Silence Insertion Code 
Silence insertion code inserts silence to each channel, reducing speech data. 
2 
et Oe ee Ae ed 
The channel to insert silence is specified in command data, and silence time is set in address data. 


~ The channel to insert silence is set to "O7" command data. If "O7" is "H" channel 1 is set, if "L" 
channel 2 is set. 


Silence time is set at the address settings of phrases shown in Table 12.4. 


Minimum Silence Time ... 16.384 ms 
Maximum Silence Time ... 2.1 sec 
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The formula to set the silence time is shown below. 


tw = (26 x (06)+25 x (05)+24 x (04)+23 x (03)+22 x (O2)+21 x (O1)+20 x (O0)) x 16.384 ms 


Table 12.6 Edit Data Example of Silence Insertion Code 


07 are 00 


1st Byte Silence Insertion Code 
2nd Byte Silence Time 
3rd Byte End Code 





For example, if edit data is set as in Table 12.6, 393 mS of silence is inserted to channel 1. 
12.1.3 BEEP Tone Code 


BEEP tone code vocalizes a BEEP tone without using ADPCM data. The sound volume and 
frequency of a BEEP tone is set in command data, and the vocalization time of a BEEP tone is set 
in address data. 


The BEEP tone can be set only at channel 1. 
To mix a BEEP tone and channel 2 vocalize an 8 kHz sampling frequency of a phrase at channel 
2, this is because the sampling frequency of a BEEP tone is set to 8 kHz. 


If the sampling frequency of channel 2 differs, speech at channel 2 may be either too slow or too 
fast. 


[os [os [ os | os | | of] op 


The sound volume is set to 03, O2 and the frequency is set toO1,O00. Tables 12.7 and 12.8 show 
the sound volumes and the frequencies that can be set. 
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Table 12.7 Sound Volume Settings Table 12.8 Frequency Settings 


O 
o 


Sound Volume Frequency 
1/8 amplitude sound volume of channel 1 
1/4 amplitude sound volume of channel 1 
1/3 amplitude sound volume of channel 1 
1/2 amplitude sound volume of channel 1 





The BEEP tone time is set to the address setting of phrases shown in Table 12.4. 


Minimum BEEP Tone Time ... 16.384 ms 
Maximum BEEP Tone Time ... 2.1 sec 


The formula to set a BEEP tone time is shown below. 
tu = (26 x (06)+25 x (05)+24 x (04)+23 x (O3)4+22 x (O2)4+21 x (O1)+29 x (O0)) x 16.384 ms 


Table 12.9 Edit Data Example of BEEP Tone Code 


07 | 06 | 05 | 04 | 03 | 02 | 01 | Oo 






1st Byte 
2nd Byte 
3rd Byte 


BEEP Tone Insertion Code 
BEEP Tone Time 
End Code | 


of Of oO} ojo} of of o 


For example, if edit data are set as in Table 12.9, a sound of 1.0kHz is vocalized for 
393 ms with 1/2 of amplitude of sound volume of channel 1. 


12.1.4 Speech Control Code 


Speech control code can set repeat and sound volume. 


The channel is set at"O7". If"O7" is "H", channel 1 is set, if"L" channel, 2 is set. The speech control 
condition of each channel is set between O4 to OO. 
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1) Setting Number of Repeats 


The number of repeats is set at O3 and O2, and can be selected from 4 types: 1, 2, 4 and infinite. 
If infinite is selected, repeat can be stopped by inputting stop code. 


Table 12.10 shows the relationship between O3, O2 and the number of repeats. 


Table 12.10 Number of Repeats Settings 


O03 | 02 Number of Repeats 
a Os : 

0 2 

1 [0 

1 Infinite 


2) Sound Volume Smoothing During Repeat 


If "O4" is set to "H", sound volume during repeat is attenuated from 1 to 1/2, 1/4 and 1/8. This 
smoothing, however, is effective only when 2, 4 or infinite is selected at repeat setting. 


If infinite is selected, speech is vocalized remaining at 1/8 after attenuating from 1,1/2, 1/4 and 
to 1/8. If the initial sound volume setting is other than 1, the sound volume attenuates from that 
value in 1/2 units, stopping at 1/8. : 


3) Setting Sound Volume 


Speech to vocalize can be changed in 4 steps if speech is vocalized overlapping in channel 
synthesis. The sound volume is set at O1 and O0. Table 12.11 shows the correspondence. 


Table 12.11 Attenuation Volume Setting 


Attenuation Volume 
No attenuation (sound volume is same as speech data) 
-6 dB attenuation (sound volume is 1/2 of speech data) 
-12 dB attenuation (sound volume is 1/4 of speech data) 
-18 dB attenuation (sound volume is 1/8 of speech data) 


—~)/—4|O}] © 
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12.2 PCM Regeneration in Edit ROM 


For PCM regeneration, edit data is set together with speech control code. All settable items in 
speech control code (channel, sound volume smoothing during repeat, number of repeats, and 
sound volume) can be set. 


12.3 Melody Regeneration in Edit ROM 


For melody regeneration, edit data is set together with speech control code. Channels however 
cannot be set. Channel is fixed. Channel 2 mixing of melody regeneration/melody regeneration 
combination is not possible. 


All settable items in speech control code can be set except channels. 
12.4 Continuous Regeneration in Edit ROM 


If atthe 2nd edit phrase is input during speech vocalization of the 1st edit phrase (phrase consists 
of 16 bytes or less of edit data ROM: referred to as edit phrase), speech vocalization starts 
continuously after Ist edit phrase vocalization ends. 


However, this occurs only when the channel setting of the 1st and 2nd edit phrase are the same, 
and when echo regeneration and channel 2 regeneration are not performed. For example, if the 
1st edit phrase is echo regeneration, and the 2nd edit phrase channel 1 regeneration, as shown 
in Figure 12.2 edit phrases overlap. 


To avoid this, insert silence to channel 1, as shown in Figure 12.2, and set edit data ROM so that 
channels 1 and 2 end regeneration at the same time. 


1st Edit Phrase 2nd Edit Phrase 
i t r r 








" 
! ist Edit Phrase 3 2nd Edit Phrase 
@) 3 | 


Figure 12.2 Example of Continuous Regeneration Timing 
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12.5 Channel 2 Mixing Function in Edit ROM 
This function overlaps 2 phrases. 


By using edit ROM, it is easy to echo a phrase (echo regeneration) and to vocalize a phrase with 
a musical instrument sound or BGM (channel 2 regeneration). 


12.5.1 Echo Regeneration 


Echo regeneration delays and overlaps -6 dB attenuation (1/2 amplitude speech wave form of 
channel 1) to a speech wave form vocalized at channel 1. 


ECHO REPRODUCTION OF MULTIPLE PHRASES 


Using address [02] of phrase ROM, "weather", an echo regeneration edit data example in Table 
12.2, is explained below. 


Table 12.2 Edit Data Example of 1 Phrase Echo Regeneration 


o7 108 | 08/4 105 102 10% 00 


1st Byte Speech Control Code (ich setting, repeat, no attenuation) 
2nd Byte Phrase Address (02H "weather") 

3rd Byte Silence Insertion Code (2ch setting) 

4th Byte silence Time (98.3 mS) 

5th Byte Speech Control Code (2ch setting, repeat, -6 dB attenuation) 
6th Byte Phrase Address (02H weather’) 

7th Byte End code 





If edit data is set as in Table 12.12 , "weather" is vocalized at channel 1, and is overlapped and 
vocalized from channel 2 with a -6 dB attenuated sound volume 98.3 ms later. 


When 2 phrases overlap, set the attenuation of the speech control command with attention to 
sound volume. 


The silence time by silence insertion code is a factor that influences echo quality. Set the silence 
time so that the desired echo is created. : 
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When performing echo regeneration set the number of repeats of the speech control command 
to 1. If 2, 4 or infinite is set, timing becomes as shown in Figure 12.3. This figure shows that the 


- number of repeats of the 1st and 5th byte of edit data in Table 12.12 have changed. 


"weather’ 


: 


Channel 1 . 


' 
1 


(1) Number of Repeats: 1 


Channel 1 "Weather" 
(Since Westie? X Weather» 


(2) Number of Repeats: 2 


Channel 2 





chal’. ——C Weather Water X Wester X Wet) 


(3) Number of Repeats: 4 


Channel 1 < Weather’ X "Weather" ) "Weather <-->-<*2*<>=>- Channel 1 has infinite regeneration. 


Channel2 = ——————_————— °° Channel 2 does not reproduce. 


(4) Number of Repeats: infinite 


Figure 12.3 Vocalization Timing of Echo Reproduction According to Number of Repeats 


The vocalization timing, when the number of repeats of the speech control command is set for 
an edit data phrase, is explained below. 
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@® When number of repeats is set to 1 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
vocalization ends. If the channel of the next phrase is different, channel synthesis starts at the 
start of vocalization. 

@ When number of repeats is set to 2 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the second vocalization ends. If the channel of the next phrase is different, channel synthesis 
starts at the start of the second vocalization after the first vocalization ends. 

@ When number of repeats is set to 4 

If the same channel is specified for the next phrase, vocalization of the next phrase starts when 
the fourth vocalization ends. If the channel of the next phrase is different, channel synthesis starts 
at the start of the fourth vocalization after the 3rd vocalization ends. 


@ When number of repeats is set to infinite 


The next phrase becomes invalid and is not vocalized regardless the channel specification. 
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ECHO REPRODUCTION OF MULTIPLE PHRASES 
A maximum of 8 phrases (16 bytes) are set to one edit data ROM. Up to 3 phrases are possible for 


an echo reproduction with 16 bytes. Set the phrase ROM so that the number of phrases do not 
exceed four. 


Using "Today's", "weather" and "is" of the phrase ROM in Table 12.2 as an example, Table 12.13 
shows a three phrase echo regeneration edit data example, and Figure 12.4 shows vocalization 
timing. 


Table 12.13 Three Phrase Echo Regeneration Edit Data Example 


07 | 06 | 05] 04] 03/02] 01 [00 

{stByte 1 |1 | 1] 0] 0] 0] 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
andByte 0 | 0/000] 0] 0] 1 Phrase Address (01H "Today's’) 

3rd Byte 0 | 0| 1 0] 0] 0] 0 | 0 Silence Insertion Code (2ch setting) 

4th Byte 0 | 0 | 0 | 0] 0] 14 | 11] 0 Silence Time (98.3 mS) | 

Sth Byte 0 et Ach O10: | Ob 0 Speech Control Code (2ch setting repeat once, -12 dB attenuation) 
6thByte 0 | 0|0]{0/] 0] 0] 01| 1 Phrase Address (01H "Today's’) 

7th Byte 1 Pte 0. F208 0: (70. 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
8th Byte 0 folo}ojo}o] 1) Q Phrae Address (02H "weather’) 

9th Byte 0 eat tt FeO Oe 0) 40) 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
10th Byte 0|0]0]0] 0] 0] 1 | 0 Phrase Address (02H "weather’) 

11thByte 1 | 1 | 14} 0} 0] 0] 0 | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
12th Byte 0 | 0 | 0] 1 | 0] 0] 0 | 0 Phrase Address (10H ‘is’) 

13th Byte 0 f1}af{olol{ol1. 0 Speech Control Code (2ch setting, repeat once, -12 dB attenuation) 
14th Byte 0 | 0/0] 40] 0] 0 | 0 Phrase Address (10H "is") 

15th Byte 1 Pa A Oe 0.) 4. | 1 Speech Control Code (1ch setting, repeat once, -6 dB attenuation) 
16th Byte 0 Fof{ojojofo|{ 1 1 Phrase Address (03H “sunny’) 


Figure 12.4 Vocalization Timing of a Three Phrase Echo Regeneration 
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For the echo regeneration of multiple phrases, set so that the sampling frequency of each phrase 
is the same. Ifa phrase with a different sampling frequency is mixed, the speech of channel 2 will 
become fast or slow because the sampling frequency of channel 1 has priority. Figure 12.5 shows 
the timing. 


fsam=6.4kHz | fsam=8.0kKHz !  fsam=6.4kHz 


i ae a a ae, 





Fast alain emul Vocalization 


Figure 12.5 Vocalization Timing of Echo Regenerations with 
Different Sampling Frequencies 


ECHO REPRODUCTION OF AN ARBITRARY PHRASE IN MULTIPLE PHRASES 


Table 12.14 shows an edit data example to apply echo to "is" in the four phrases of "Today's", 
"weather", "is" and "sunny". 


Table 12.14 Edit Data Example of 1 Phrase Echo Regeneration 


07] 08] 08] 04[ 0302 [01 [o0 












1stByte 1] 1 {| 1 [| 0] 0 | 0 | 0 | 0 Speech Control Code (1ch setting, repeat once, no attenuation) 
andByte 0 | 010 0 { 0] 0] 0] 1 Phrase Address (01H Today's’) 
3rd Byte rO-| 4) OVO | O10) Silence Insertion Code (2ch setting) 
4thByte 0 | 1[ 14] 0] 0 {0 | 0 | 1 Silence Time (1.59 ms) 
oth Byte 1} 1] o0]0}0] 0] Speech Control Code (1ch setting repeat once, no attenuation) 
6th Byte 0/0 | 0 |0|0]0| 1 | 0 Phrase Address (02H ‘weather’) 
7th Byte i441 T1010} 0} 0] Speech Control Code (1ch setting, repeat once, no attenuation) 
8th Byte 0 | 0] 0 {1/0 | 0] 0 | 0 Phrae Address (10H ‘is’) 
9th Byte ited e200) 0.) 0 | Speech Control Code (2ch setting, repeat once, -6 dB attenuation) 
10th Byte fo}oli{olojo} Phrase Address (10H “is’) 
ith Byte fi} 1]of;o]o}o| Speech Control Code (1ch setting, repeat once, no attenuation) 
12th Byte 0 | 0] 0} 0] 0] 0] 1 | 1 Phrase Address (03H ‘sunny’) 
13th Byte 0] 0|0}0{[0] 00] 0 EndCode 
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Channel 1 


1.5 sec 0.9 sec 
Figure 12.6 Vocalization Timing Using Edit Data of Table 12.14 


As shown by the timing in Figure 12.6, "is" is echoed by setting the silence time, which is the 
addition of the vocalization time for "Today's" and "weather" and the delay time for echo to 
channel 2. If the silence time exceeds 2.1 sec, it is necessary to add a silence insertion setting to 
2 bytes of edit data. : 


For the echo reproduction of one arbitrary phrase of multiple phrases, a maximum of 6 phrases 
are possible if the silence insertion setting is 2 bytes. 


12.5.2 Two-channel Regeneration 


_Two-channel regeneration uses PCM, melody and ADPCM methods. Channel synthesis is 
possible with all combinations excepta melody regeneration / melody regeneration combination. 
Melody regeneration is fixed to channel 1. The sampling frequency of phrases to be overlapped 
must be the same. | 


Figures 12.7 to 12.10 show the vocalization timings of two-channel regeneration. 


1st Phrase 


Channel 1 : Melody Tone ) 


' QndPhrase | 3rdPhrase | 4thPhrase | 5th Phrase ' 
Figure 12.7 Example of Four Phrase Channel Synthesis Timing with Melody Tone as GBM 


1st Phrase Ath Phrase 
ee 


Channel1 ——— Melody Tone Melody Tone ) 


Channel 2 < "Today's’ "weather" 
Qnd Phrase ' 3rdPhrase | 5th Phrase 





6th Phrase |: 


Figure 12.8 Example of Four Phrase Channel Syntehsis Timing with Melody Tone 
and 1st and 4th Phrases as BGM 
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1st Phrase 


———_—_—_ $y 
PCM Tone (A) 

Channel 2 « PCM Tone (B) A PCM Tone (B) X. PCM Tone (B)) PCM Tone (B)>— 

Hee 


~= we 


Channel 1 


! 2nd Phrase 


Figure 12.9 Example of Channel Synthesis between PCM Main Melody Tone 
(A) and PCM Rhythm Tone (B) with 4 Repeats 


1st Phrase 3rd Phrase 
Channel 1. : PCM Tone (A). , PCM Tone (B) ) 
Channel 2 < PCM Tone (C) X PCM Tone (C) X PCM Tone (D) X PCM Tone (D) > 


2nd Phrase 4th Phrase 


Figure 12.10 Example of Channel Synthesis between PCM Main Melody Tone 
(A), (B) and PCM Rhythm Tone (C), (D) with 2 Repeats 
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13. STANDBY CONVERSION 


If standby conversion YES is selected by command option, if the next phrase does not startup 
within 0.2 sec after vocalization ends, the LSI enters standby status and stops all operations. If 
restarted it takes about 100 ms until speech starts, since a pop noise countermeasure circuit 
operates . 


If standby conversion NO is selected by command option, the LSI does not enter standby status, 
even if speech ends, and the output of AOUT becomes about 1/2 VDD. Current is flowing since 
oscillation is operating. If started up speech starts in about 350 Us. 


If standby conversion NO is selected, it is necessary to input an RESET pulse to enter standby 
status. 


Ifan RESET pulse is input, a pop noise is generated since the AOUT output level instantaneously 
becomes GND level. 


14. SPEECH OUTPUT 


For the speech output terminal, a command option can select whether the DA converter output 
is directly output or output through an internal low pass filter. 
Table14.1 shows output level of AOUT pin 


Table 14.1 Output level of AOUT pin 


Regeneration method| Conditions _| Most lowest level Most highest level 
ADPCM | DAconverter output | 0 |About 05x VDD| About VDD 
LPF output About 0.15 x VDD | About 0.5 x VDD| About 0.95 x VDD 


PCM | = About 0.25 x VDD | About 0.5 x VDD] About 0.75 x VDD 


Melody | = | About 0.25 x VDD | About 0.5 x VDD| About 0.75 x VDD 
BEEP Tone | = «Ys About 0.25 x VDD | About 0.5 x VDD] About 0.75 x VDD 


14.1 DA Converter Output Wave Form 


The output amplitude from the DA converter becomes a step wave form synchronizing the 
sampling frequency at a maximum 4095/4096 x VDD. 


If DA output is selected, it is recommended to externally attach a low pass filter. Since the output 
impedance of a DA converter changes between 15 kQ to 35 kQ, determine the filter constant so 
that this resistance change does not affect the cutoff frequency of the low pass filter. 


14.2 Low Pass Filter Output 


A low pass filter consists of switched capacitors. The attenuation characteristic of the MSM6650 
low pass filter is -40 dB/oct. The cutoff frequency changes depending on the sampling frequency. 


Table 14.2 shows the relationship between sampling frequency and cutoff frequency. 
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Table 14.2 Cutoff Frequencies of Low Pass Filter 


Sampling Frequency Cut-off Frequency 

(fsam) (fcut) 

4.0kHz | About 1.8kHz 
5.3kHz | About 2.6kHz 
6.4kHz About 2.6kHz 
8.0KHz About 3.2kHz 
10.6kHz About 4.2kHz 
12.8kHz | About 5.1kHz 
16.0kHz About 6.4kHz 
32.0kHz About 12.8kHz 
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Fixed to "00" Address, Fsam Data & Regeneration System Data Rest Control Word and ADPCM Data 


See an attached sheet *1) in proportion to fs 


*2) Hereafter, CE and D7 to DO are input/output at a 250 uS or 125 uS cycle. 


Control Word ----- 1 byte 
ADPCM Data ----- 255 bytes 
sacri Control Word ----- 1 byte 
All the data are made by the speech analysis edit tool. ADPCM Data ----- 256 bytes 


Don't care other than Fsay Data & Regeneration System Data 
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Attached Sheet 


1) fram Data 


02 | 01 |. 00 | Sampling Frequency 
OO 0d 8.0kHz 
0 | oO | 1] 10.6kHz 
ee eet . Wee | 12.8kHz 
0 32.0kHz 
a a a ae 4.0kHz 
Coe tad 5.3kHz 
te Tia ie, dhe 6.4kHz 
1 16.0kHz 


2) Regeneration System Data 


07 Regeneration System 
0 Regeneration by ADPCM 
0 Regeneration by PCM 
is Melody regeneration 





Melody regeneration can not be controlled externally. 
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16. CERAMIC OSCILLATION 


Figurel6.1 shows an external circuit diagram using a ceramic oscillator. 





TF 


Figure 16.1 External circuit diagram 


Figure 16.2 and 16.3 show external circuit diagrams using a cermic oscillator, CSA4.09MGU and 
CST4.09MGWU made by Murata Seisakusho Co., ltd. 








internal 
capacity 


C30pF 


C30pF 


L | 


Figure 16.2 CSA4.09MGU Figure 16.3 CST4.09MGWU 


Figure 16.4 shows an external circuit diagram using acermic oscillator, PBRC4.00MSA / 
K/MWS made by Kyocera Co., ltd. 


Note) In case of using a oscillator 4.00MHz, vocalization speed is low about 2% than 
AR76-202 analysis tool and evaluation board. 


=| 


XT 


U 


Lf 


Figure 16.4 PRBC 4.00 MSA/MSK/MWS 


33pF 33pF 
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APPLICATION CIRCUIT EXAMPLE 


MSM27C101 


© 
- 
<x 


MSM27C101 


© 
— 
<< 


MSM27C101 


MSM27C101 


© 
a 
<= 








CE 
RA18 
RA17 
RA16 

RAO 

D7 
DO 
XT 
XT 


MSM6650 


DVDD AVDD 










AOUT 
RESET 
|6/SD 
[5/SI 
oT 
NAR 
CH 

M 








rn! 
TE Se 
a aA a 


MSM83C154 t— I 











Application circuit example when four 1 M-bit EPROMs are used (serial input interface). 
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MSM27C101 


© 
— 
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MSM27C101 


oO 
= 
< 


MSM27C101 


© 
= 
<t 


MSM27C101 


DVDD AVDD 
CE 
RA18 a 


AOUT 


MSM83C154 





Application circuit example when four 1 M-bit EPROMs are used (parallel input interface). 
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ADPCM SPEECH ANALYSIS/SYNTHESIS IC 





GENERAL DESCRIPTION 


The MSM5218 is a complete speech analysis / 
synthesis LSI featuring the Adaptive Differ- 
ential Pulse Code Modulation (ADPCM) 
method of data compression. The MSM5218 
contains an analysis stage where serial PCM 
data is compressed to 3- or 4-bit parallel 
ADPCM data. In addition, a synthesis stage 
synthesizes PCM data from ADPCM data. 


FEATURES 


e One-chip speech analyzer/synthesizer 

e 3-or 4-bit ADPCM system 

e ADPCM data compatible with Oki’s 
synthesis LSI MSM5205RS 

¢ Single power supply 

e Variable sampling frequency (4 kHz, 6 
kHz, 8 kHz) 


FUNCTIONAL BLOCK DIAGRAM 


12-bit 


This PCM data can be output directly or routed 
to the internal 10-bit DAC for analog signal 
output. 


In addition tosimplifying speech analysis and 
simulation, this circuit enables users to de- 
velop their own speech analysis and synthesis 
systems. 


e Lower power consumption CMOS 
process (15 mW typical) 

¢ Built-in 10-bit D/A converted for analog 
output 

e Handshaking signals provided for 
synchronous operation with an external 
A/D converter. 

e 24-pin plastic DIP, (DIP24-P-600) 


Shift ADPCM analysis stage 


Register 
> S1 


ADPCM Synthesis 
stage 


12-bit 
Shift 
Register 
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PIN CONFIGURATION 


(Top View) 24 Lead Plastic DIP 





ABSOLUTE MAXIMUM RATINGS 


Power dissipation 200 max mW 
Storage temperature Tstg i? ed —-55 ~ + 150 °C 


Note: Stresses above those listed under ABSOLUTE MAXIMUM RATINGS may cause permanent damage to the 
| device. This is a stress rating only and functional operation of the device at these or any other conditions 
above those indicated in the operational section of this specification is not implied. Exposure to absolute 

maximum rating conditions for extended periods may affect device reliability. 


OPERATING CONDITIONS 


Parameter 


Power supply voltage +3 ~ +6 V 


Operating temperature Top ee al -30 ~ +70 °C 
Oscillator Frequency fosc Specified Oscillator 386 ~ 768 kHz 
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D.C./A.C. CHARACTERISTICS 


(VDD = 5V+ 5%, Ta = —30°C to +70°C, unless otherwise noted) 






Input High Voltage Vi Allinputs except | 4.2 V 
eel i 
Input Low Voltage Vie All inputs except V 
mee | | 
I tc toen weet 
Output High Current CON W, VOK SOCK, | -50 uA 
MSB/SO, DO~D3 
Output Low Current ls SCON, VCK SOCK, | 50 LA 
MSB/SO, D0~D3 
V, = 0.4V 
Operating Current lee = 8kKHZ 3 6 mA 
Operating Current = 16 kHz Lee mA 
DA. OUT Output Impedance ere ree kQ 
D/A Accuracy V, Full Scale +4 LSB 
(Internal 10-bit D/A) re VDD = +5V at 4 
SICK Clock Frequency | fe [| = | = [om] 500 | kHz 
Input High Current (2) Ese a 400 uA 


Note 1: = Applicable for Reset. 
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PIN DESCRIPTION 


Pin Name Terminal Number /O 
24 DIP 


VCK 0 


This pin outputs a signal whose frequency is equal to the sampling frequency selected by $1, S2 inputs. 





Data 1/0 port for the ADPCM data. For 3-bit ADPCM data, Do input is not used. 


ANA/SYN | 6 | l 


Analyze/synthesize function selector. Controls data 1/0 port direction. When high, data I/O are outputs and 
simultaneous analysis and synthesis occur. When low, data 1/0 are inputs and no analysis occurs. 


4B3B | 
specifies whether 3-bit or 4-bit ADPCM data is to be used. High = 4-bit. 
| So | 


These inputs select the sampling frequency according to figure 1. 


SICK | 


Clock input for clocking in serial PCM data from an external ADC into the internal 12-bit shift register. 
ADSI ] 
Serial PCM data. | 
VSS = 


Ground (0 V) 

SCON 0 
Output which signals the start of conversion. 

SOCK 0 


When serial PCM data output mode is selected (DAS = H), this pin provides a 192 kHz signal which is synchronized 
with the output of the serial PCM data through the MSB/SO pin. Each bit of the 12-bit PCM data will be valid before 
the positive edge of this 192 kHz signal. 


DAS i 


Selected for analog signal output (DAS = L), or serial PCM data output (DAS = H). 


qT 16 | 
Ta 17 | 


IC test pins used at the factory for testing purposes only. During normal operation, T; is grounded and To is left 


Open. 
DAOUT 0 
Analog signal output pin. 
MSBSO | 0 


MSB/Serial data output pin — MSB of the data in the internal 10-bit DAC will appear at this pin if analog signal output 
mode (DAS = L) is selected. When serial PCM data output mode is selected (DA = H), serial PCM data can be 
clocked out of this pin. 
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Pin Name Terminal Number 


| 24 DIP V0 
BIN/TOG 


Specifies whether the input serial PCM data is in binary or 2's complement form. 


RESET | 


An active high input which initializes the MSM5218RS internal circuitry. To be effective, must be held true for at 
least one VCK time. 


XT 22 | 
XT 23 0 
Oscillator inputs for a 384 kHz crystal or ceramic resonator (Figure 2). 


VDD — 
Power supply pin. (typical +5V) 


A1Q 
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sampling Frequency Note: The 384 kHz resonator must be used with 


4 kHz (384 kHz/96) 4kHz, 6kHz, BkHz. | | 
6 kHz (384 kHz/64) Other oscillator frequencies are possible and will 


8 kHz (384 kHz/48) proportionately modify the sampling rate. 
Prohibited 





Figure 1 


X-384 kHz Murata Corporation 


CSB 384P 
C1-220pF Or as required to 
Co-220pF 


match crystal or 
ceramic resonator 
load specifications. 





XT and XT (Oscillator connector pins) 


Figure 2 
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ANALYSIS WITH SIMULTANEOUS SYNTHESIS (fs = 8 kHz) 


|-__— 125 psec al 


' 7.8 usec (3 x 1/384 kHz) 
Reset latch timing ! Note 1 


VCK (0) 


Internal reset ' | Note 1 
13 psec (5 x 1/384 kHz) 


: 12 pulses 


SCON (0) 


SICK (1) 


nosi ZX _waiiom, XX val POM, X___—~+X_vald eM X——~*S 


r- 57.3 psec > (22 x 1/384 kHz) |! 
Do ~ Dg (I/O 
(ADPCM DATA 


Vi 
MMMM 

) 

) 


7 13 psec (5 x 1/384 kHz) 
SOCK (0 


(DAS = H ! 


26 psec 192 kHz 


Note 1 The state of the RESET input is strobed into the internal reset latch by the reset latch timing pulse. 
Analysis begins on the H to L transition of internal reset. 

Note 2 Up to 12 bits of PCM data may be strobed into the device by SICK. If more than 12 SICK pulses 
occur in a given VCK cycle, only the last 12 are regarded as valid. The cycle of SICK pulses 
must be completed before the next SCON- pulse. 


PCMn: nth input PCM data (12-bit) 





SYNTHESIS ONLY (fsamp ce = 8 kHz) 


VCK (0) | | | | | | | 


' 7.8 psec (3 x 1/384 kHz) ! 
La 


RESET (!) "4 ! 

Latch timing 

Internal reset Eee a ech ee a 
49.5 usec (19 x 1/384 kHz) ! | 


Dn Incorporate 
timing | 


Dn ROKK) 


DAOUT (9) TTT 


nth ADPCM data. 
Analog Output corresponding to input nth ADPCM data. 





Figure 3 
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BLOCK DIAGRAM - ANALYZER 


MSM5218RS 


7 Data output 
ROM or EPROM 


VCK RESET 


Controller 


Cutoff frequency fc of LPF should be related the selected 
sampling frequency fs by 


fo=0.85x ° 





Figure 4 


BLOCK DIAGRAM - SYNTHESIZER 


AMP Speaker 
10-bit synthesis 


DAOUT 
MSM5218RS 


VCK 12-bit 


cee Shift -bi 
Reg. -bj 
synthesis 


| Controter | 





Figure 5 
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THE FOLLOWING TIMING SHOWS HOW TO APPLY THE RESET 


cio) ake el ee ee ed eg a a tee tea i 


|. To | ! 


BSE eect hd eee 
' Atleast twice TO | ro a 


}+—_—_—__---______»| 


Internal IC 


RESET timing & oe oie | 





Figure 6 MSM5205 Reset Timing 


|+-———— 125 see —_—-| 
VCK (0) 


7.8 usec (3 x 1/384 kHz) 
imi 0) 
Reset latch timing sists | | | | 


Internalreset, | Note 


RESET (I) L | 





_ Figure 7 MSM5218 Reset Timing (fsample = 8kHz) 


Note: The reset signal is latched within the LSI by the reset latch timing. Analysis is commenced by switching the 
external reset signal from H to L before this timing. Switching is probably best achieved by the leading edge 
of the VCK signal. 
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DA converter SN ratio improvement 
method 


The accuracy near the center of the voice 
waveform of this LSI may be worse due to 
theconfiguration of the DA converter. There- 
fore, the SN ratio can be improved by shift- 
ing the waveform center up or down. This 
is an extremely effective method for im- 
proving the SN ratio of a small signal or 
improving residual noise during silence (be- 
tween 2 speech patterns.) 


To put it concretely, by adding data before 
or after the current ADPCM data (voice 
data), the waveform center can be shifted as 
shown in Figure 8. 
Adding data is as follows: 

(A) section —(B) section 
0 0 0 0 10 0 0 


0 0 0 0 1 0 0 0 100 data 


(The ADPCM bit length is 4-bits.) 


OKI Semiconductor 


Since an offset of about 5 mV can be ob- 
tained for respection 2 samples of data, it is 
recommended that about 100 samples of 
data be entered to shift the waveform center 
about 250 mV. 


For 3-bit data, an offset of about 5mV can be 
obtained for each data. Therefore, about 50 
samples of data is required to be entered to 
shift the waveform center about 250 mV. 


In the (A) section, the waveform center 
should be shifted up. In the (B) section, the 
waveform center should be shifted down. 
Thenumber of data in the (A) section should 
be the same as that in the (B) section. 


When (A) is added before voice data and (B) 
is added after the voice data, the output 
waveform is as shown in Figure 8. 


Since the dynamic range is narrowed by the 
shifted area, some data may overflow, caus- 
ing the voice to be distorted. 


If this occurs, decrease the sound pressure © 
about 20% and analyze the data once again. 
(For an overflow, see the precautions for 
ADPCM data creation on the next page.) 





Figure 8 Waveform the DA Converter 


Note 1: Voice data should be sufficiently small just prior to (B). For voice editing, insert a silence of about 10msec. 


424 


OKI Semiconductor 


Precaution for ADPCM data cre- 
ation 


When voices are synthesized by the 
MSM5205 using the ADCPM data analyzed 
by the MSM5218, noise may be generated in 
the composite voice. 


The MSM5205 is not equipped with an over- 
flow protection unit in the internal opera- 
tion circuit even though the MSM5218 is. 
Therefore, although the MSM5218 produces 
normal voice, the MSM5205 may cause noise 
in the composite voice due to an overflow in 


sll 


MSM5218 


the data. If this occurs, analyze and create 
the ADPCM data once again. 


An example of a waveform when an over- 
flow occurs and the overflow protection 
method are as follows: 


(1) Waveform when an overflow occurs 


The observation of the output waveform 
from the DA converter of the MSM5205 on 
an oscilloscope shows that an overflowed 
waveform is looped as shown in Figure 9. 


Overflow section 





Figure 9 Output Waveform When an Overflow Occurs 


(2) Overflow protection method 


Even ifan input waveform is not beyond the 
dynamic range when the ADPCM data is 
analyzed by the MSM5218, the output wave- 
formmay overflow due to an internal opera- 
tion error. 


Therefore, if the maximum amplitude level 
of the input wave form when the ADPCM 
data is analyzed by the MSM5218, is con- 
trolled to about 80% of the dynamic range or 
less (see Figure 10), the output waveform of 
the MSM 5205 will not overflow, causing no 
noise in the composite voice. 





Figure 10 Waveform When the Maximum Amplitude Level of the Input Waveform 
is about 80% of the Dynamic Range 
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e MSM5218 Voice Analysis/Synthesis voice analysis and synthesis using MSM5218 
Circuit Example(When MSM5204 is and MSM5204 is shown in Figure 12. The 
Used) time charts for these circuits are given in 

Figures 13 and 14. 


An example of an application circuit for 
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VOICE ANALYSIS TIMING CHART 
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VOICE ANALYSIS TIMING CHART 


Power ON 


INITIAL 


Reset of Nise : 
Internal reset | | 
5218RESET | | 


Start 


VCK 


1 = 


RAM 
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Dy ~ Ds 


DAOUT 
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Figure 14 


¢ MSM5218 Voice Analysis/Synthesis manufactured by *MN Co.) is shown in 
Circuit Example (When 12-bit AD Figure 15. 


Converter is Used) 
The time charts for these circuits are given in 


An example of an application circuit for Figures 14 and 16. 
voice analysis and synthesis using MSM5218 
and a 12-bit AD converter (ADC-80AG is *Micro Network Corp. 
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MSM5218 TIMING CHART 
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Figure 16 
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e Example of Interface between MSM5218 and an external DA converter is 
~MSM5218 and an External DA shown in Figure 17. 
Converter 


The time chart for this circuit is given in 
An example of an interface circuit between Figure 18. 


: Note 1 
Connected to 12-bit external DA converter 


LSB 


a e : & (4 ea 
a | MSM5218 
a 
Qs Q Qs Qs Q, Q ® Q 


VDD, 0.E 


MSM4094 S.IN MSB/SO 


clk uk LL, —__} sock 
STROBE + STROBE a 


fee 4 
500p 
(c) <0 OX] 
RESET 
=e 


MSM4015 


( ) Reset Input - 





Note 1. The 12-bit output is in regular straight binary code. 


Figure 17 
MSM5218 TIMING CHART 


Reset input 


VCK 
5218 RESET 
(a) Qs 


(b) OR output 
(c) STROBE 


| Expanded time chart for interval A 


Me External DA converter 
operation interval 
XT (384k) 
VCK 
SCON 
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SOCK 





Figure 18 
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MSM6258/MSM6258V 


ADPCM SPEECH PROCESSOR FOR SOLID STATE RECORDER 





TO CUSTOMERS FOR NEW CIRCUIT 
DESIGN 


For a new circuit design, it is recommended to 
use not the MSM6258, but the MSM6388/ 
MSM6588 as described later. 


The MSM6258 has an 8-bit AD converter and 
does not havea builtin low pass filter. On the 
other hand, the MSM6388/MSM6588 has a 
12-bit AD converter and includes a low pass 


GENERAL DESCRIPTION 


The MSM6258 is a complex and highly inte- 
grated ADPCM speech processor, imple- 
mented in CMOS technology for low power 
consumption. The integrated A/D and D/A 
converters make the chip more self-contained, 
relieving the need for external conversion cir- 
cuitry. The device comprises internally. A 
DRAM controller permitting the use of 
DRAMs alternatively toSRAMs and ROMs to 
store speech data. In other words, less periph- 
ery, thus less system vulnerability a voice 
detection circuit and phrase select provision 
are successfully added features for increased 
performance. 


The ADPCM analysis and synthesis block is 
identical to the popular OKI MSM5218, that 
is, the bit overflow protection is included in 
for improved reproduction quality. The de- 
vice is offered in two basic versions one of 
which comes in two package types. Oneis the 
version designed to beinterfaced with an 8-bit 
CPU like the OKI MSM80C85 or MSM80C51 
microcontroller, and comes in a 40-pin flat 
package; the other operates as a stand-alone 
solution that includes 19-pin programmable 
output lines for memory addressing and chip 
select in a 60-pin flat package or in a 68-pin 


filter. Therefore, the MSM6388/MSM6588 
can realize a high quality voice. 


In addition, the same control as a CPU inter- 
face of the MSM6258 can be performed by 
using the EPLAY/EREC command of the 
MSM6388 and the EXT command of the 
MSM6588. 


PLCC, respectively, to permit full surface 
mount implementation. 


MSM6258 accepts 4 to 8MHz master clocks, 
out of which two sets of sampling frequencies 
can be derived. Additionally, the ADPCM bit 
number is pin-selectable between 3 or 4 bits 
persample. When using 256k or 1Mb DRAMs, 
the maximum I/O time is approximately 17 
minutes at a bit-rate of 16kbps, while 256k 
SRAMs offer a little more than a minute of 
speech, both in their maximum memory con- 
figurations. At the higher bit-rates, 21.2 and 
32 kbps, the I/O times are reduced propor- 
tionally. 


In the case of DRAMs, the OKI MSC2304 (2- 
Megabit, module) or MSC2305 (4-Megabit 
module) are recommendable for space and 
cost saving benefits and in the interest of 
simplified handling. In the external mode, the 
built-in 8-bit ADC is looped so that a separate 
ADC can be connected to MSM6258, the accu- 
racy of which may be between 8 to 12-bit for 
‘recording’ speech. When the playback mode 
is set, the internal 10-bit DAC will be disabled 
to permit the connection of an external DAC 
of 10 to 12-bit of resolution. 
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FEATURES 


A 


434 


STAND-ALONE VERSION 


Switch or microcomputer interface 
is possible 

Straight ADPCM (3-bit /4-bit) 
Built-in voice detection circuit 
Built-in DRAM refresh circuit 
SRAM/DRAM can be directly 
connected. 

Maximum 16 M-bit (with 256K or 
1M DRAM used) 

Sampling frequency selection 

3.9, 5.2, 7.8kHz (for original 
oscillation frequency of 4.0 MHz) 
4.0, 5.3, 8.0kHz (for original 
oscillation frequency of 4.096 MHz) 


7.8, 10.4, 15.6kHz (for original 


oscillation frequency of 8.0 MHz) 

Maximum number for words 

recorded: 7-word 

Original oscillation frequency: 4~8 

MHz 

Built-in AD converter: 8-bit 

Built-in DA converter: 10-bit 

(voltage type of class A) 

Operable with a single power 

suppl 

60-pin plastic OFP (QFP60-P-1519- 

K) 

¢ 60-pin V plastic OFP (QFP60-P- 
1519-VK) 

¢ 68-pin plastic QFJ (PLCC) 
(QFJ68-P-S950) 


. CPU INTERFACE VERSION 


Command _/status can be input and 
output through the data bus. 
Straight ADPCM (3-bit /4-bit) 
Sampling frequency selection 
3.9, 5.2, 7.8kHz (for original 
oscillation frequency of 4.0 MHz) 
4.0, 5.3, 8.0kHz (for original 
oscillation frequency of 4.096 MHz) 
7.8, 10.4, 15.6kHz (for original 
oscillation frequency of 8.0 MHz) 
Maximum number for words 
recorded: 7-word 
Original oscillation frequency: 4~8 
MHz | 
Built-in AD converter: 8-bit 
Built-in DA converter: 10-bit 
(voltage type of class A) 
Operable with a single power 
supply 
e 40-pin plastic DIP (DIP40-P-600) 
e 44-pin plastic QFP (QFP44-P-910- 
K) 
e 44-pin-V plastic OFP (QFP44-P- 
910-V1K) | 
e 44-pin plastic QF] (PLCC) 
(QFJ44-P-S650) 


OKI Semiconductor | | MSM6258/MSM6258V 


PIN CONFIGURATION 


1. Stand-alone version 


(Top View) 60 Lead Plastic Flat Package 





Note 1: Applicable to the MSM6258GS-K, GS-VK. 


68-lead plastic leaded chip carrier 


60{] VI(SICK) 


MSM6258JS 
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2. CPU interface verison 


(Top View) 40 Lead Plastic DIP 


IAD/EAD 
VDS 
VI(SICK) 
VR(ADSI) 





Note 1: Applicable to the MSM6258VGS-K & GS-V1K 
Note 2: VDD' connected to VDD Pin 
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MSM6258VJS 


(Top View) 44-Pin Plastic Leaded Chip Carrier 


> 
a 
< 
oO 
Lu 
ce 
| | 
5 





Note 1: Applicable to the MSM6258VJS. 
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FUNCTIONAL BLOCK DIAGRAM 


1. Stand-alone version 


VI (SICK) 
VR (ADSI) 
|AD/EAD 
VDS 


CAI CHANNEL 
CA2 ADDRESS 
CA3 


FRST 


STeSP 
REC/PLAY 
PAUSE 
48/3B 
SAM1 
SAM2 


VDD 

VSst e-bitaDc §=y  ADPCM 10-bit DAC 
ANALYZER 

VSS2 _ i /SYNTHESIZER 


ADDRESS 
OUTPUT 
BUFFER 
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2. CPU interface version 


VI (SICK) 
VR (ADSI) 
\AD/EAD 


VDD 
| ADPCM | 
VSS1 8-bitADC [_) ANALYZER 10-bit DAC 
VS82 /SYNTHESIZER peaseattas 


DATA 1/0 
BUFFERS 


STATUS 
REGISTERS 
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ABSOLUTE MAXIMUM RATINGS 
STAND-ALONE & MPU interface version 


Parameter Symbol Value Unit 
Power supply voltage VDD ~0.3 ~ +7.0 V 
Input voltage VIN -0.3 ~ VDD +0.3 YV 
Storage temperature Tstg Le. —55 ~ +150 | °C 


Note: Permanent device damage may occur it ABSOLUTE MAXIMUM RATINGS are exceeded Functional 
Operation should be restricted to the conditions as recommended. Exposure to ABSOLUTE MAXIMUM 
RATINGS for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS 


Power supply voltage VDD | Vest = Vego = OV +3 ~ +6.0 V 


Ambient range Top 40 ~ +85 at 


Oscillation frequency Fosc Le dl 4.0 ~ 8.0 MHz 


440 


OKI Semiconductor 


DC CHARACTERISTICS 


(VDD = 5V/10%, Ta = —40 to +85°C) STAND-ALONE VERSION 
(VDD =5V/10%, Ta = —40 to +70°C) CPU I/F VERSION 


Conditions 


jerane—| 
wih SRAM, ACH 2 


Parameter 
Operating current 


Stand by current 


oo 
aD 


Ow —_ a! 


H input voltage 


a 


H input voltage (Note 1) Vis 
L input voltage Vie 

H output voltage Vou IOH = —40pA 

L output voltage Vo lOL = 2mA 


Without pull down VIH=VDD 
With pull down VIL=0V 


H input current 


H input current (Note 2) 


IH2 


L input current 


rm 
Qo 


OV <VO< VDD 
No-load 
VSS1=VSS2=0V VR=VDD 


Output leakage current 
DA-output relative error 


AD conversion precision 


> 


wv <= —< 
ee 


D 


m 


DA output impedance 


VR input impedance 


0.9 x VDD 


VR input voltage Ve 
VI input voltage Vv Lo 
Vi input impedance R,, ee 


e S/N = (n-1) x 6 
n = ADC bit number 


Note 1: Applies to XT 
Note 2: Applies to ST*SP and PAUSE and MPU, FRST, VDS (only CPU I/F version) 


—< 


S o 
= RO ow = —h ak = 
O NS oO oO oO oO oO nt oO 


MSM6258/MSM6258V 


32/5) Ss) eS) eee es 


nn NR XK 
ye eso eee 
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AC CHARACTERISTICS 


1. Stand-Alone Version 


VDD = 4.5 - 5.5V, Ta = -40 - 85°C 
fosc = 4.096 MHz, fs= 8.0 kHz 


Item | Min. | Typ. | Unit 
AC pulse width es US 
PAUSE pulse width Us 
FRST pulse width Us 


STeSP pulse width (1) (STOP pulse width when D SRAM 
="L", and REC/PLAY="H’) (Note 2) 


ms 


ST¢SP pulse width(2) 
(STOP pulse width excepting (1 ) above) 


x 
oOo 
Nm wm] Mm] pe 
3S © So © 
—] 


Time from entry of start pulse to rise of RECM when ms 
DRAM is selected (Note 1) 
Time from starting of oscillation to rise of RECM when 56.2 ms 
SRAM is selected 
Time from starting of oscillation to initial change of ms 
DAOUT when SRAM is selected (Note 1) 

_ Time from entry of STOP pulse to fall of RECM (Note1)} t,.. So | ms 
Time for DAOUT to change from GND to 1/2 VDD (Note 1) p= | ms 


ms 


3S 3 

an = 
—_, 
mH 
OOo 


Time from entry of STOP pulse to REC/PLAY "H"| thy ax 
change of DAOUT to GND (Note 1) 
REC/PLAY “L' 


Time from setting of PLAYM to “L" to entry of restart 
pulse (Note 1) 


ms 


ms 


qn 
ste 
—™ |} qi— ~ 
Oo; os] mn So 


Time from entry of START pulse to rise of PLAYM 
(Note 1) 


Time from entry of STOP pulse to fall of PLAYM (Note1)| t 


SPF 


Time from setting of REC/PLAY, CA1 - CA3 to entry of 
START pulse 


oo 


” 
a] 
o 


nm 
+ 
. Oo 
ook 
a 
S 


Time from completion of entry of STOP pulse to peut 
of REC/PLAY, CA1 - CA3 


(Note 1) Proportionate to fosc (Raising fosc shortens the time.) 


(Note 2) Proportionate to fs (Raising fs shortens the time.) 
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2. CPU Interface Version 


Item 
Time during which the level of VCK remains "H' 
Time during which the level of VCK remains "L" 
Time during which the level of MCK remains "H" 
Time during which the level of MCK remains "L" 
Time from rise of VCK to rise of MCK 


Setup time for fall of MCK during ADPCM data reading 
Hold time for fall of MCK during ADPCM data reading 
Setup time for fall of MCK during ADPCM data writing 
Hold time for fall of MCK during ADPCM data writing 


RD pulse width 

D/C setup time for fall of RD 

D/C hold time for rise of RD 

CS setup hold time for RD 

Data establishment time from fall of RD 
Data float time from rise of RD 

WR pulse width 

D/C setup time for fall of WR 

D/C hold time for rise of WR 

CS setup hold time for WR 
‘Data setup time for rise of WR 

Data hold time for rise of WR 

Time from fall of AC to entry of start command 


Setup time for entry of start command in rise of VCK 


Hold time for entry of stop command in rise of VCK 


(Note 1) 


MSM6258/MSM6258V 


VDD = 4.5 - 5.5V, Ta = -40 - 85°C 


fosc = 4.096 MHz, fs = 8.0 kHz 


Smal] win [ye [ox | Un 
won] | - [es] — 


he 


oa] [= pa | 
ower] | — | aoe] — 


(Note 2) 


(Note 2) 


(Note 2) 


(Note 2) 


(Note 2) 


ie 
—_— —_h No 

oo on 
oS So on 


(Note 2) 


(Note 2) 


(Note 2) 


DCW 
bye 


Ww 


= 


rlelrle 


DWS 


-- 


DWH 


Le 


~ on — 
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a 
S 


RO | BS 
oa | © 
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ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


ms 
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Item 


a 
S) 


Time from fall of VCK to rise of RECK 
Time from fall of VCK to fall of RECM | t, 


~ Time from fall of AC to time when DAOUT is set to 
1/2 VDD (Note 2) 


a 
nN | nm 
DP 3S 
EA 


Time from entry of start command to rise of PLAYM 


Time from entry of stop command to fall of PLAYM 


NO 
© 
& 


(Note 2) 
Time from entry of stop command to entry of start ao 260 | Us 
command | (Note 1) 
Duty cycle for input of original oscillation clock to XT fy | 40 | 50 | % 
(Note 1) Proportionate to fs (Raising fs extends the time.) 
(Note 2) Proportionate to fosc (Raising fosc shortens the time.) 
(Note 3) Equivalent to two times the sampling period minus ty, 
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TIMING CHART 
Te Stand-Alone Version 


e RECORD TIMING (with DRAM selected, VDS = "L") 


— 
> 
<r 
—_ 
oO. 
—~ 
© 
Lid 
co 





Note If VDS ="H', RECM outputs 2 Hz clock during detection of voice. 
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e RECORD TIMING (with SRAM selected, VDS = "L") 


— 
= 
ee 
Y 
= 
2 
5 
= 
oO 
* 
oO 


REC/PLAY (I) 
ST/SP (I) 





Note If VDS = "H', RECM outputs 2 Hz clock during detection of voice. 
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e PLAYBACK TIMING (with DRAM selected) 





Note [par = 16 msec when DAOUT signal level is 1/2 VDD, 
tpar = 32 msec when DAOUT signal level is VDD. 
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Peery SC a Nn SSE 
eg ee 
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CPU INTERFACE VERSION 


2 


READ TIMING (with record or status output) 


with record or status output) 


( 


e READ TIMING 


Ce (o/) La~ 00 


Jud) FUG] 


YO} 


LLL Uh mm LLL. 


5G] a god] 


fd3 0} 8SZOWSW 


i OM 


— - (0) OW 


(0) MOA 





Use the above valid section to reference ADPCM data output from the MSM6258 to CPU. Status reading 


may be performed anywhere. 


Note 
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e WRITE TIMING (with playback or command input) 


e WRITE TIMING (with playback or command input) 
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ADPCM DATA 
INPUT FROM 
CPU to MSM6258 





Note Use the above valid section to reference ADPCM data input from CPU to the MSM6258. Command write 
may be performed anywhere. 
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e RECORD TIMING 
e RECORD TIMING 


Ra 





eae 
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e PLAYBACK TIMING 


¢ PLAYBACK TIMING 
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DESCRIPTION OF TERMINALS 


1. Stand-Alone Version 


Pin Name 
VDD 
VSS1 
VSS2 


AC (All Clear) 


REC/PLAY 
STeSP 
PAUSE 
PLAYM 


(PLAY MONITOR) 


RECM 
(REC MONITOR) 


DAOQUT 


CA1~CA3 


OVF(FST) 
Overflow 
(Flag Status) 


1/0 


Function 
Power supply pin 
Digital GND pin 
Analog GND pin 


If the level of this pin is set to "H’, the internal circuitry is set to the initial state. So, 
the output level of DAOUT is set to GND, the flag for each channel is reset to inhibit 
reproduction in channel 1 through channel 7 ; and oscillation is stopped if SRAM has 
been selected. 

The built-in power-on resetting circuit causes the level of this pin to go "H". For 
assurance, it is recommended to connect an external power-on resetting circuit. 


Selects recording or playing. If the level of this pin is set to "H", record mode is 
invoked. Do not change the input level of this pin during recording or playing. 


Enables entry of pulses to start and terminate recording or playing. It is internally 
pulled down. A chatter prevention circuit is provided. 


When momentarily connected to VDD, the record or playback operation is temporarily 
suspended. It is internally pulled down. 


Its output level is set to "H" during vocalization in play mode. Its output 
level is set to "L" during standby and record mode. 


Outputs "L", "H", and "2 Hz clock output" depending on the state of the LSI. 

In play or standby mode, its output level is set to "L’. 

During recording, the level of this pin is set to "H". It outputs 2 Hz clock during 
detection of voice, and during pause. 


Voice output pin. Voice is output during recording and playing. For reference, a 
muting circuit, which inhibits the output of voice during recording, is given in Figure 
34. 

In standby mode, its level is set to GND level to make the power consumption of the 
speaker driving transistor null. At this time, pop noise is eliminated internally. 


Specifies channels for recorded phrases or phrases to be reproduced. Up to eight 
channels can be specified. Do not change the input level of this pin during recording 
or playing. 


Outputs the flag status ("H" level if the selected channel has already been 

used for recording) for the selected channel in standby mode. 

Outputs "H" level pulses if the voice signal exceeds approximately 80% of the dynamic 
range in record or play mode. 
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Pin Name 


FRST 
(FLAG RESET) 


VDS 
(Voice Detect 
Select) 


SAM1 
SAM2 


4B/3B 


DO~D7 


(RAM SIZE 
SELECT) 
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/O 


/0 


Function 


Setting the level of this pin to "H" resets the flag for the selected 

channel to inhibit reproduction in that channel. 

The signal from this pin is valid only in standby mode. Do not set the level to "H' 
during recording or playing. A pull down resistor is used. 


In record mode, when VDS="H’", this input determines whether the 
silence preceding the voice input is silence or voice and if voice then 
recording is started. This is called a "Voice Triggered Starting Circuit’. 


Selects a sampling frequency. 
If the original oscillation frequency is 4.096 MHz, a sampling frequency is selected as 


shown below: 


Selects bit length for ADPCM. "H" stands for 4-bit, and "L" stands for 3-bit. | 













inhibited 





This bi-directional data bus conveys the ADPCM-coded data to and from the memory. 
One byte consists of two nibbles in the 4-bit ADPCM data format. In the case of 3-bit 
data format, two nibbles are presented, but the LSB of each is always externally 
pulled-down. The MSB of every nibble indicates whether the input waveform is 
ascending (MSB=0) or descending (MSB=1). DO to D7 output or input a pair of. 
ADPCM nibbles during every sampling period, which is VCK. 


Selects either DRAM or SRAM. Set the level to "H" if DRAM is to be used. 


According to the type of memory connected, do the following settings: 


D/SRAM | RAMS1 RAMS2 Connectable memory 
H 


64K x 1-bit (64K DRAM) 
64K x 4-bit (256K DRAM) 


256K x 1-bit (256K DRAM) 
256K x 4-bit (1M DRAM) 


1M x 1-bit (1M DRAM) 
Inhibited. 

64K SRAM, 64K ROM 

256K SRAM, 256K ROM 
*SRAM, EPROM, Madk ROM 
Internal RAM access mode 


oon 


ke 


rc 


* Address pins AO through A18 output binary data. 
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Pin Name 


AO ~ A18 


VCK 
(Voice Clock) 


a 
XT 


[AD/EAD 
(Internal AD/ 
Externla/AD) 


VI (SICK) 


VR (ADSI) 


SOCK 


DASO 


Function 


External memory address pins and chip select pins. 

Depending on the type of memory, pins AO through A18 are used as shown below. In 
standby mode, the address pins output "L’ level signals, and the chip select terminals 
output "H" level signals. 


Maximum Address 
Type of memory q'ty pin(*2) 









Chip select 
pin 
A8 ~ A18 
























64K x 1-bit 11 sets AQ ~ A7 
p | 64K x 4-bit (*1) 
R | 256K x 1-bit 8 sets AO ~ A8 AQ ~ A16 
A | 256K x 4-bit (*1) 
M / 4m x 41-bit a | AO~AQ | A10~A11 
(“1) 
SR | 8K x 8-bit (64K) AO~A12 | A13~A18 
RO 
AO~A14 | A15~A18 


(*1) Aset consists of six or eight DRAMs for one-bit data input/ 
output. A set consists of two DRAMs for 4-bit data input/ 
output. 

(*2) If RAMS1 and RAMS2 are set to select binary output, Ad 
through A18 are all used as address pins. 


This pin outputs the selected sampling frequency. 


Oscillator connecting pin (4 MHz - 8 MHz) = 
If external clock signal is to be used, enter it through the XT pin with the XT pin open. 


Determines whether the built-in ADC is used or not. Entry of "H" level signal 
enables the use of the built-in ADC. 


lf the built-in ADC has been selected, this pin functions as V1 (analog signal input) 
pin. If the external ADC has been selected, it functions as SICK (serial clock input to 
read PCM data before AD conversion into LSI) pin. 


This pin functions as VR (AD converter reference voltage input terminal) pin if the 
built-in ADC has been selected. If the potential of VR is made equal to that of VDD, 
the input level for V1 and the output level for DAOUT become almost equivalent. If the 
external ADC has been selected, this pin functions as ADS! (serial input of PCM data 
after AD conversion) pin. 


Serial output clock. Used to output PCM data before DA conversion to the outside of 
LSI. 


Output pin used to output serial PCM data before DA conversion to an external D/A. 
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Pin Name Function 

RAS (OE) DRAM and SRAM control timing output pin. 

It functions as RAS if DRAM is selected, and functions as OE if SRAM is selected. In 
standby mode, OE outputs "H" level signal. 

CAS pin enabling the monitoring of CAS signal to DRAM. Do not directly connect this 
terminal to CAS pin on DRAM, but connect it to the chip select pins (A8 through A18). 

WE This pin outputs timing signals used to control reading from and writing to DRAM and 
SRAM. 

It outputs "H" level signals in play or standby mode. 
CPU Interface Version 
Pin Name 1/0 Function 

VDD | = | Power supply pin 

VSS1 eS Digital GND pin 

VSS2 La) Analog GND pin 

MPU lf ther level of this pin is set to "H'", LSI is switched to CPU interface. Since this input 
is internally pulled-down, be sure to apply a "H" level to this pin. 

MCK Outputs signal for synchronization with CPU. During recording and playing, a 

(Main Clock) - frequency equivalent to 1/2 of the sampling frequency is output. 

VCK Outputs the selected sampling frequency. While the level of AC is set to "L’, 

(Voice Clock) a sampling frequency is always output. 

AC (All Cler) Setting the level of this pin to "H" sets LSI to initial state, and sets the output level of 
DAOUT to GND. 

The built-in power-on resetting circuit sets AC to the "H" level temporarily when power 
is turned on. For assurance, however, it is recommended to connect an external 
power-on resetting circuit. 

DO ~ D7 1/0 | These pins input and output ADPCM data, command data, and status data. 

CS (Chip Select) Setting the level of this pin to "L" enables data transfer with CPU. When setting the 
level of this pin to "H", data bus (DO ~ D7) become high impedance, inhibiting reading 
and writing through the data bus. 

RD (Read) Setting this pin to the "L" level enables the CPU to read ADPCM data and status data 
from the MSM6258. 

WR (Write) Enables writing of ADPCM data and command data from the CPU to the MSM6258 at 
the rising edge of WR. | 
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Pin Name /O 


D/C 
(Data/Command) 


RECM 
(Record Monitor) 


PLAYM 
(Play Monitor) 


IAD/EAD 
(Internal AD/ 
External AD) 


VI (SICK) 
Voice in serial 
In Clock 


VR(ADSI) 
(Voltage 
Reference 
AD DATA 
Serial IN) 


DAOUT 


SOCK 
(Serial Out Clock) 


DASO 
(DA Data Serial 
Out) 


4B/3B (4-bit/3-bit) 


Function 


Setting this pin to the "H" level sends ADPCM data through the data 
bus (DO ~ D7). 
Setting it to the "L" level sends command data or status data through the data bus. 


during recording, this pin outputs a "H" level signal. 


During playback, this pin outputs a "H" level signal. 


Makes a Selection to use the build-in AD converter or an external AD 
converter. 
Setting the pin to the "H" level enables the use of the built-in AD converter. 


Setting IAD/EAD to the "H" level causes this pin to function as analog 

signal input pin (VI). 

Setting !AD/EAD to the "L" level causes this pin to function as a serial input clock 
(SICK), which enables loading of PCM data after AD conversion into the LSI. 


Setting [AD/EAD to the "H" level makes this pin function as AD 

converter reference voltage input pin (VR). If VR and VDD are made 

common, the input level of VI becomes equivalent to the output level of 

DAOUT. 

Setting IAD/EAD to the "L" level makes this pin function as input pin for serial PCM 
data Subject to AD conversion. 


Voice output pin. 

If outputs voice during recording and playing. For reference, an example of a muting 
circuit which inhibits voice output during recording is given in Figure 34. 

Setting AC to the "H" level sets the level of this terminal equivalent to the GND level. 
Changing AC from the "H" to "L" level gradually increases the level until it reaches 1/2 
VDD. 


This pin outputs a clock used to output serial PCM data for external DA 
conversion. 


This pin outputs serial PCM data for external DA conversion. 


ADPCM bit length selection pin. 
Setting it to the "H" level makes the data bus (DO ~ D7) send 4-bit ADPCM data. 
Setting the terminal to the "L" level makes the data bus send 3-bit ADPCM data. 
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Pin Name 


SAM1 
SAM2 
(Sampling 1,2) 


OVF (Overflow) 


XT 
XT 


VDS 
ST*SP 
REC/PLAY 
TDS 

TRS 1 
TRS 2 
PAUSE 
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~ Function 


Sampling frequency selecting pin. — | 
If the original oscillaiton frequency is 4.096 MHz, any of the following 
sampling frequencies can be selected: 


inhibited 





This pin outputs a "H" level signal if voice signal reaches more than 80% of the 
dynamic range during reocrding and playing. It outputs a "H" level signal in any mode 
other than record and play modes. 


Oscillator connecting pin. 
lf an external clock is to be used, enter it through the XT pin with the XT pin open. 


Set all these pins to the GND level. 
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DESCRIPTION OF FUNCTIONS 
e Recording Time and RAM Capacity 


Recording time varies with the capacity of 
external RAM, sampling frequency, and 
ADPCM bit length. Their relations are given 
by the following expression: 


Recording time (sec.) 


1.024 x RAM capacity (K-bit) 
- Sampling frequency (kHz) x bit length ( or 4) 


If two 256K DRAMs are used with the sam- 
pling frequency set to4kHz,and with ADPCM 
bit length set to 4-bit, recording can be per- 
formed for 32.7 seconds as calculated below: 


Recording time (sec.) 


_ 1.024 x 256 (K-bit) x 2 


= 32.7 ds 
4 (kHz) x4 (bit) as 


e Analog Input 
1. Waveform Input to VI 


The analog input (voice waveform) to VI 
should be so designed to oscillate around 1/ 
2VR. The maximum amplitude can equal VR. 


As the input amplitude approaches VR, S/N 
during AD conversion is improved. There- 
fore, itis recommended to set the input ampli- 
tude in the range between 1/2VR and VR. 


2. Conversion Method & Impedance of 
Analog Input to VI 


MSM6258 employs an AD converter of the 
load comparison type, which uses a capacitor. 


The VI terminal is connected to the internal 
capacitor for 8 ts each time the sampling 
frequency is given (125 us for 8 kHz sam- 


MSM6258/MSM6258V 


pling), and disconnected from it for the rest of 
the time. So, input equivalent impedance 
varies with the frequency of the input wave- 
form, ambient temperature, etc. by 10 k-ohms 
to more than several tens of M-ohms. There- 
fore, design should be performed so as to 
connect alow impedance output circuit to the 
VI terminal. The capacity of the internal ca- 
pacitor is 100 - 200pF. 


3. Input Filter Section 


The low pass filter located before the VI termi- 
nal eliminates the repeated noise during AD 
conversion. The cutoff frequency should gen- 
erally be set to0.8x 1/2 to 1/2 of the sampling 
frequency. 


For the construction of the filter, refer to "Q&A" 
of this data book. 


e Analog Output 

1. Output Waveform from DAOUT 

The maximum amplitude of the output from 
DAOUT is 1023/1024 x VDD The waveform 
isa stair step waveform synchronous with the 


sampling frequency. 


Input/output waveform for the VI, VR, and 
DAOUT terminals are illustrated below: 


2. Output Filter Section 


Because the output from DAOUT is a stair 
step waveform, add a low pass filter. 


The output impedance of DAOUT varies in 
the range between 12 kQ and 22 kQ 


Determine a filter constant so that resistance 
variations caused by the change of the output 
impedance may not affect the cutoff frequency 
for the filter. 
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Waveform of Input to VI 
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VDD 


Rast 
‘VDD 


GND 


Waveform of Output from DAOUT 





Figure 1 


e Use of External AD and DA Convert- 
ers 


To establish a high quality recording /play- 


ing system, a 12-bit AD and 12-bit DA con- 
verters can be externally mounted. 


VCK (0) 


1. Use of External AD Converter 

Enter data, which has underwent straight 
binary conversion with the AD converter, to 
ADSI, and enter clock signal through SICK. 


Read data from ADSI at the rise of SICK. 
Figure 2-1 shows the timing: 


Sassdin of PCM data by LSI 


Ansty aaa apalaapaoapayle 


SICK (1) i 


More than 2.0 psec. 


More than 2.0 psec. 





Figure 2-1 Use of External AD Converter and Timing 


ze Use of External DA Converter 


According to the timing of DASO and SOCK 


shown in Figure 2-2, straight binary data 
and clock are output. The data from DASO 
changes at the rise of SOCK. 


VCK (0) eee 
paso oy | Yo sf ess 


SOCK (0) 


Approx. 7.8 psec Approx. 3.9 psec 
(When fog¢ = 4.096 MHz} 





Figure 2-2 Use of External DA Converter and Timing 
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e Original Oscillation Frequency and 
Sampling Frequency 


1. Relationship between the Original Os- 
cillation Frequency and the Sampling 
Frequency 


MSM6258/MSM6258V 


The LSI can use an original oscillation fre- 
quency in the range between 4 and 8MHz. 
The sampling frequency (fs) can be selected 
as shown in the table below: | 


Table 1 Relationship between SAM1, SAM2 and Sampling Frequency 





2. Connection of Oscillator 


Figure 3 illustrates how to connect an oscil- 
lator. For reference, the optimum capacity 


fase : Original oscillation frequency 


when a Kyocera-produced ceramic oscilla- 
tor is connected to XT and XT isshown in the 
table below. If a Murata Seisakusho-pro- 
duced ceramic oscillator is to be used, con- 
nect 30pF to C1 and C2. 


MSM6258 
XT XT 


[| 





Figure 3 Connection of Oscillator 


Ceramic oscillator Optimum capacity 


Model Frequency (kHz) C1 (pF) C2 (pF) 
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e Relationship between DO-D7 and 
ADPCM Data 
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Table 2 Relations between DO-D7 and ADPCM Data 


| ps | ps | D6 
Bane 





< 4-bit ADPCM 
te tae Bonst_< Sttit ADPOM 
BSR: fvcsiccete: Polarity bit for n-th sampling 
BZN scsi: MSB for n-th sampling 
BN sissies 2SB for n-th sampling 
BOn ............. LSB for n-th sampling 
3-bit ADPCM 
BZN vicceaees Polarity bit for n-th sample 
BIN we MSB for n-th sampling 
BON uu... LSB for n-th sampling 
Rts atone Pull down when the resistance reaches approximately 100 k-ohms. 


As shown above, data D0 through D3 pre- 
cedes data D4 through D7. 


To prepare ADPCM data for MSM6295 or to 
perform reproduction using ADPCM data, 
connection must be changed to exchange 
DO0-D3 with D4-D7. 

e Operation for Stand-Alone Version 


1. Power Saving Function 


When SRAM is selected, the power saving . 


function for the LSIis activated to stop oscil- 
lation in standby mode (in any mode other 
than record or play mode). 


It may sometimes take 20 to 30 msec. before 
oscillation is stabilized. 


To shorten the stabilizing time, it is recom- 
mended to use a ceramic oscillator. 


2. Basic procedure for recording and 


playing 


Basic procedure for recording and playing 
using channel 1 is described in this section. 
Recording and playing can be done very 
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easily. 
2.1 Recording 


Set the REC/PLAY terminal torecord mode, 
and select channel 1 using CA1 through 
CA3. Enter a pulse to the STeSP terminal, 
and recording begins. To terminal record- 
ing, enter a pulse to the STeSP terminal 
again. Recording is done between these two 
pulses. If 8kHz sampling is selected, record- 
ing time can be extended by up to 64ms 
(equivalent to 2k-bit). Figure 4 shows the 


relations between ST ¢SP and recording time. 


In the initial state, recording is not termi- 
nated automatically. So, it is necessary to 
enter a pulse for termination. 


2.2 Playing 


Playing begins if the REC/PLAY terminal is 


_ set to play mode, and a pulse is entered to 


the STeSP terminal. When recording time is 
reached, playing is terminated automati- 
cally. To suspend playing half way, enter a 
pulse to the ST°SP terminal again. Figure5 
shows the relationship between STesP and 
paying time. 
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Recording in progress 
| (recording time variable) | 


Start of recording 


Termination of recording 





Figure 4 Recording Sequence 


ST*SP (I) 


Start of playing 


Playing in progress 
(Equivalent to recording time) 


Termination of playing 


Se ee a lise 


Playing in progress 


Start of playing Termination of playing 





Figure 5 Playing Sequence 


3. Use of Channels 


MSM6258 allows selection of eight chan- 


nels: channel 0 through channel 7. Each | 


channel has flag status (FST). Use of the 
channels is described below. 


3.1 Initial Recording conditions of chan- 
nels 1 through 7 and external RAM 


To start recording in the initial state (noth- 
ing is recorded in any channel), channel 1 
through channel 7 must be used in that 
order. Table 3 shows the channels and their 
addresses. 


The external RAM after completion of re- 
cording in channel 1 through 7 is demar- 
cated in proportion with recording timein2 
K-bit steps. The length of each channel can 
be freely set so far as the capacity of the 


external RAM allows. Figure 6 shows an 
example. FST for the channel that was used 
for recording is set to the "H" level. 


3.2 Use of Channel 0 


_ If channel 0 is selected, FST is always set to 


the "H" level, and the data saved beginning 
with the start address of the external RAM. 
This is helpful if only one word is to be 
recorded in the external RAM or if voice 
data written to EPROM or masked ROM is 
to be reproduced. (See an example of an 
applied circuit in Figure 27.) 


To terminate recording or playing, enter a 
stop pulse to the STeSP terminal. 


Do not forget to set the VDS terminal to the 
"L" level. 


AAR 
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4. 


The LSI enables selection of channels using 
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Table 3 Channels and Addresses 


Channel Channel address 

: 
: af 
3 ee 
: a 
2 
a 
a 
3 


External RAM capacity 


; 


Figure 6 Example of External RAM and Channel Length 


Recording /Playing and FST 


CA1, CA2, and CA3. Each of channels 1 
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through 7 has flag status (FST). Therelation- 
ship between recording/playing and FST 
are shown in Table 4: 


Table 4 Relationship between recording/playing and FST 


FST = "L" 
ciate sen siento 


Recording 


Playing 


Recording timeis variable. Recording 
can be done according to the proce- 
dure described in2.1. When the power 
is turned on, this status ensues. 


Recording can be done for the time 
equivalent to that of the previous re- 
cording. Entry of a pulse to the ST*SP 
terminal starts recording, and termi- 
nates it automatically. A pulse en- 
tered during recording is invalid. 
Without external control of addresses, 
the data in the other channels is pre- 


FST = "H" 


d 


served as illustrated in Figure7. How- 
ever, if VDS is set to the "H" level, 
recording time can become 0.12 sec- 
ond shorter. 


Playing is inhibited. When the power 
is entered, this status ensues. 


Recording is possible. For recording, 
follow the procedure described in 2.2. 


Notice that PST for channel 0is always 
set to the "H" level. 
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Recording in progress 
| Time equivalent to that | 


of previous recording 


Start of recording 


End of recording 





Figure 7 Recording in Status B (Preservation of Data in Channel) 


5, Function of Pause Terminal 
5.1 Two Pauses after Start 


Entering a pulse to the PAUSE terminal 


temporarily stops a record or play opera- 
tion. 


Entering a pulse again re-starts the paused 
record or play operation. 


STSP (I) LT 


START 


STOP 


PAUSE (I) —___—_ 1—__1fl___ 
+ 


e-start of a operation 


Temporary stop 





Figure 8 


5.2 One Pause after Start 


If a pause is invoked once after start, thestop 


START 


STeSP AU)? sot a 
Bcc ae 


PAUSE (I) 


pulse has preference. 


STOP 
* Preference of stop 





Temporary StOP\ Standby state 


Figure 9 


5.3 Pause in Standby Mode 


A pause is invalid. 


STesP (I) ——_@1._f__ 
( TART STOP 


PAUSE (1) —{1_______{1_ 
= (1) Invalid nvalid 





Figure 10 
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(1) 
(2) 


(3) 


(4) 


(1) 
(2) 


(3) 


(4) 
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Recording 


Set the selecting terminals (SAM1, 
SAM2, ETC.). 


Set the REC/PLAY terminal to the"H" 
level. | 


Set the channel address terminals CA1 
through CA3, and check theOVF (FST) 
terminal to makesure of the flag status 
for the channel selected. 


If the level of the output from OVF 
(FST) is "H", it means that data is 
already recorded in theselected chan- 
nel. If itis "L", no data is recorded in 
the selected channel. 


Enter a pulse to the ST SP terminal to 
start recording. 


If the flag of the selected channel is set 
to"H", recording is automatically ter- 
minated when the recording time 
saved in the selected channel is 
reached. In this case, entry of a pulse 
from the ST eSP terminal does not ter- 
minate recording half way. 


If the flag for the selected channel is 
"L", a pulse can be entered for the ST¢ 
SP terminal to terminate recording. 
Playing 

Set the REC/PLAY terminal to "L". 


Set a channel desired to play using the 
CA1 through CA3 terminals. 


Make sure that the OVF (FST) termi- 
nal is "H". (If itis "L", playing is not 
possible.) 


Enter a pulse from the ST¢SP termi- 
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nal, and playing begins. 


(5) Whenplaying for theselected channel 
is completed, playing stops automati- 
cally. 


(6) Toterminate playing half way, enter a 
pulse from the ST°SP terminal. 


8. Re-Recording (with Recording length 
Changed) 


MSM6258 has a function to protect the con- 
tents in channels other than the one that is 
selected. To change the recording length for 
a certain channel, the protection function 
must be cleared using the flag reset (FRST) 
terminal. 


Suppose recording is done with channels 1 
through 4 in the external RAM as shown in 
Figure 11(a). Let us see how to change the 
recording lengths for channels 2 thorough 4. 


First select channel 2, and reset it using the 
flag FRST for channel 2. (See Figure 11(b)). 


Perform re-recording in channel 2. Because 
FST is set to "L", pulses have to be entered to 
the ST SP terminal to set the start and end of 
recording. If the recording time for channel 
2 is made longer than before, FST for chan- 
nel 3 is automatically set to"L". At the same 
time, reproduction for channel 3 is inhib- 
ited. (See Figure 11(c).) 


In an example shown in figure 11 (d), chan- 
nel 3 is selected, and re-recording is done so 
as not to trespass the area of channel 4. 


Figure 11 (e) shows an example in which the 
flag for channel 4 is reset, and re-recording 
done in channel 4. 


In this manner, the external RAM is effi- 
ciently used for the channels of the MSM6258. 
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External RAM Capacity 





y The flag for channel; 4 is reset. 
And re-recording is done in channel 4. 





Figure 11 Re-Recording (examples in which recording lengths are changed) 


9. Voice Starting 


Setting the VDS terminal to"H" activates the 
voice triggered starting circuit. The circuit 
decides that there is voice if the difference 
between the input amplitude for the (n-1)-th 
sampling and that for the n-th sampling 


reaches a certain value, and if the number of 
occurrences reaches a certain value. Saving 
of ADPCM data in the external RAM begins 
64-128 mseconds (fosc=4.096MHz, and 
fs=8.0kHz) after that time. 


10. Access to Internal RAM 
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64-128msec 
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It is decided that a voice is present. 


ADPCM data or stored in external RAM. 





Figure 12 Outline of Voice-Triggered Starting 


The start address and stop address for each 
channel are stored in the internal RAM in 
MSM6258. 


The start/stop addresses for each channel 
can be changed by writing data to RAM 
inside the MSM6258. 


Using this function, a certain word can be 
reproduced by externally connecting 
masked ROM or EPROM. (See an example 
of circuit shown in Figure 28.) 


Procedure for writing the start/stop ad- 


dresses for channel 1, and time chart are 


described below: 


10.1 Procedure for Writing Start/Stop Ad- 
dresses 


(1) Set RAMS1 to "H", and D/SRAM to 
"Ly 
RAMS2 to"H", and REC/PLAY to "L" 


Then, the internal RAM can be di- 
rectly accessed. 


(2) SetCA1to"H",CA2to"L", and CA3to 
"L" to select channel 1. 


(3) Set D4 to "L" to invoke start address 
write mode. 


(4) Enter address data to DO, read clock 
signals (18) to D1, and write signal to 
D5. | 


(5) Set D4 to "H" to invoke stop address 
write mode, and follow the step (4) 
above again. 
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Then, the flag status for channel 1 is set 
to "H". 


10.2 Timing Chart 
Figure 13 shows a timing chart. 


10.3 Control of Addresses in External 
Memory | 


RAM inside MSM6258 controls the start/ 
stop addresses of the external memory. Fig- 
ure 14 shows the outline of the circuit. 


In Figure 14, the internal addresses are total 
21-bit: the low-order 8-bit and DO through 
D12. However, the external addresses are 
19-bit: AO through A18. 


If SRAM or ROM is externally connected, 
D11 and D12 for the internal addresses are 
not used externally. 


Write addresses in all the thirteen bits DO 
through D12 to write start/stop addresses 
in the internal RAM. 


At this time, D0 through D12 correspond to 
AO through A18 as follows: 


D12 


—_ None 
D11 — None 
ae ~ ; 
DO as A8 


If DRAM is connected, all the 21-bit of the 
internal addresses are output. 
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RAMS1 (1) 
RAMS2 (1) 


D/SRAM (I) 


REC/PLAY (1) 


ASOD cg ee 


DO (Data) (1/0) ouput mode) Xo X 11K Aw) KorwXoiX 
1 2 19 I aa 
D1 (Clock) (1/0) Output mode ) | | | | staetesereersetss i 1 [ 1 | 1 l 1 | 1 | | | | | | 
he—m | 
more than mora an —s more than more than 
D4 (I/O) Output mode 10 psec sec psec 10 psec Stop address 
more than 10 psec 


seach arse gee 


Writing 


| Input and writing of START address | Input of STOP address 





Figure 13 


MSM6258 


Multi 


Plexer External 


memory 
(SRAM, 
DRAM) 


S/P SER UP Counter 


DATA UP 





Figure 14 
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11. Connection and Use of DRAMS - 
11.1 Connection of DRAMs 


64K x 1-bit, 64K x 4-bit, 256 x 1-bit, and 256 
x 4-bit, and 1M x 1-bit DRAMs can be con- 
nected. MSM6258 allows the connection of 
up to 16 M-bit. Therefore, DRAMs can be 
added easily. 


Use buffers if sixteen or more DRAMsSare to 
be connected. 


_ Figure 25 shows an example of a circuit in 
which four DRAMs are connected. As ap- 
parent from the figure, MSM6258 has eight 
data lines: DO through D7. If the ADPCM 
bit length is 4-bits, ADPCM data is input 
and output through 8 data lines. x4-bit 
DRAMs installed must be even in number, 
and the number of x1 bit DRAMs must be a 
multiple of 8. If the ADPCM bit length is 3- 
bit, data is input and output through 6 data 
lines. So, the number of x1-bit DRAMs 
installed must be a multiple of 6. 


11.2 Use of DRAMs 


DRAM is refreshed by "RAS only refresh" 
method. So almost any DRAM can be used. 


@) 
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MSM6258 has the address terminals AO 
through A18. If DRAM is used, the high 
order address outputs CAS signal, and it 
also works for chip selection. 


Timing charts when 256 x 1-bit or 256 x 4-bit 
DRAMS are given in Figures 15, 16, and 17. 
These figures show timing for fosc=4MHz, 
and fs=7.8kHz. | 


11.3 Termination of Recording 


If recording is started when FST is "L", re- 
cording is not terminated until a stop pulse 
is entered. If recorded data exceeds the 
capacity of the externally connected RAM, 
noise is generated when they are repro- 
duced. 


So, a stop pulse must be entered according 
to the RAM size. For this purpose, a timer 
may be used to control recording time, or 
chip select signal may be used. 


Suppose two 256K x 4-bit DRAMs are con- 
nected. Ifa signal whose polarity is reverse 
to the signal from the chip select terminal 
A10 (shown in Figure 15) is entered to the 
ST ¢ SP terminal as a stop pulse, recording is 
automatically terminated when recording 
has been done in two 1M DRAMs. 


In case of fosc = 4 MHz, 
fsawp = 7.8 kHz 


AQ (0) 





Figure 15 Address Timing for 256 x 4-Bit DRAM 
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Figure 16 Enlarged View of A 


VCK (0) 
AQ (0) 
RAS (0) 


AO - A8 (0) 


COLUMN 


WE (0) 
(during recording) 


Data read 
(during playing) 


12. Connection and Use of SRAMs 





(_ROW_) 
f BUS 12us 
Change of refresh address 
8s 
t 


. 


Refresh Data read/write Refresh 


Figure 17 Enlarged View of B 


The high-order address terminal automati- 


12.1 Connection of SRAMs 


MSM6258 allows the direct connection of 
two types of SRAMs: 64K-bit and 256K-bit 
SRAMs. The maximum capacity of SRAMS 
that can be directly connected is 1M-bit (for 
256K SRAMs). 


The SRAM size can be expanded to up to 
4M-bit if AO through A18 are set for binary 
output using the RAMS1 and RAM82 termi- 
nals, and a decoder is externally connected. 


12.2 Use of SRAMs 


Figures 18 and 19 show timing charts when 
256K SRAM is selected. 


cally functions as a chip select terminal ac- 
cording to the type of SRAM. 


These figures show timing when fosc is 
4AMHz, and fs is 7.8 kHz. 


12.3 Recording Termination 


_ If recording is started when FST is "L", re- 


cording is not terminated until a stop pulse 
is entered. If recorded data exceeds the 
capacity of the externally connected RAM, 
noise is generated when they are repro- 
duced. 


So,a stop pulse must beentered according to 
the RAM size. For this purpose, a timer may 
be used to control recording time, or chip 
select signal may be used. 
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Suppose two 256K SRAMs are connected. If 
a signal whose polarity is reverse to the 
signal from the chip select terminal A17 
(shown in Figure 18) is entered to the ST eSP 


OKI Semiconductor 


terminal as stop pulse, recording is auto- 
matically terminated when recording has 
been done in two 1M DRAMs. 


In case of fosc = 4 MHz 
fs = 7.8 kHz 


sandy 8.4 sec | 8.4 sec | 8.4 sec | 


Figure 18 Address Timing for 256K SRAM 





| 64us | 64us | 
| 60ps | 
48s +l 1.8115 


VCK (0) 


AQ - At4 (0) 


WE (0) 
(during recording) S2Us 
Data read : 


(during playing) 


OE: "H" during recording 
"L" during playing 





Figure 19 Enlarged View of A 


13. Connection and Use of External ROMs 


EPROM or masked ROM storing ADPCM 
data may be connected to reproduce either 
the entire contents of ROM or part of them. 


13.1 Reproduction of Entire Contents of 
ROM 


To reproduce the entire contents of External 
ROM, set the address to binary output mode 
using the RAMS1 and RAMS2 terminals, 
and enter a stop pulse to the STeSP terminal 
within 50ps after the level of the A14 termi- 
nal is set to"H". Timing is shown in Figure 
20. 
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Similarly, the contents of ROM can be easily 
reproduced by entering a stop pulse using 
the A15 terminal for 256K ROM, and the 
A16 terminal for 512K ROM. 


13.2 Reproduction of Part of Contents of 
External ROM 


By connecting ROM, to which many words 
of ADPCM data is written, to MSM6258, 
and controlling the internal RAM in 
MSM6258 using a microcomputer, indi- 
vidual words stored in ROM can be ran- 
domly reproduced. Figure 21 shows a flow 
chart. 
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tsps = 0~50psec 


ST*SP (I) 
PLAYM (0) 


A13(0)_- 


DAOUT (0) if 


Figure 20 Stop Timing for Reproduction from ROM 





Setting of other terminals 
D/SRAM = 'L", CA1, 2,3 ="L", 
oP "L", RAMS1 = Y) 

RAMS2 = "H" 


Setting ofinput 
terminals for sampling 
frequency, etc. 


Selection of 
channel 1 


Writing of external ROM 
start/stop addresses to 
internal RAM 


Selection of 


play mode 


Entry of start pulse to 
ST SP terminal 


Reproduction of a 
word in ROM 


Another word 
reproduced? 





Figure 21 Flow Chart for Reproduction from ROM 
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14. Use 
14.1 Recording of 7 or More Words 


As stated earlier, seven words can be re- 
corded in channel 1 through 7. If theinternal 
RAM in MSM6258 is controlled using a mi- 
crocomputer, more thanseven words can be 
recorded. Operating procedure is similar to 
that described in 13.2, "Reproduction of Part 
of Contents of External ROM". Select chan- 
nel 1, write start/stop addresses to the inter- 
nal RAM, and record data to that address. 


14.2 Use of both RAM and ROM 
RAM and ROM may be connected to 
MSM6258 to record a variable message in 


RAM and a fixed message in ROM. 


Examples of circuits are given in Figures 28 
and 29. 
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15. Backup with Battery 


When backing up SRAM storing ADPCM 
data with a battery, be sure to also back up 
MSM6258. MSM6258 has RAM to store 
start/stop addresses for each channel. Even 
if SRAM is backed up, its contents cannot be 
reproduced unless MSM6258 itselfis backed 


up. 
e Operation with CPU Interface 


As stated earlier, CPU interface does not 
control external RAM addresses. Therefore, 
an external control circuit for RAM must be 
designed. 


1. Connection of Data Bus 


Insert a pull-up or pull-down resistor to the - 
data bus bits DO~D7. 


Table 5 Use of CS, D/C, RD, and WR 


Operation 


op | ow 
it ae | Output of ADPCM data (during recording) 
ee hee 


Input of ADPCM data (during playing) 
Output of status 


Jo of tabu smb. (0h ipa 


LL — Ce f— rT 
-. 
| 


2. Use of Data Bus 


The data bus can be controlled using the 
four pins of the D/C terminal by making a 
selection as to whether the CS, RD, and WR 
terminals, and data bus should be used for 
input/output of ADPCM data or for input/ 
output of command /status. 


Table 5 is a list of "H" and "L" combinations 
of these terminals. As shown in Table 2, 
ADPCM data for two samples are input and 
output at a time. 
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3. Entry of Commands 


These are commands for start of recording, 
start of reproduction, stop of recording/ 
reproduction, and setting of initial pointers. 


Entering "H" level makes each of these com- 


mands valid. 


However, "L" level should be entered for 
initial pointers PO through P4. If"H" level is 
entered, the amplitude of the waveform for 
reproduction will be changed. 


Table 6 shows the relationships between the 
data bus and command. | 
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Table 6 Data Bus and Command 





ir ussid sacs ges actos Stop recording and playing 

PLAY-ST ecnsce: Start playing 

REGS lcaicernions Start recording 

PO ~ P4 wo. Setting of initial pointers (Always enter "L".) 


4, Status Output 


The status output tells which is currently 
performed, recording or playing. 


The status output in standby mode is as 
_ follows: 


D0O~ D6: "L"level 
D7: "H"level 


Table 7 shows the relationships between the 
data bus and status. 


Table 7 Relationships between Data Bus and Status 


REC/PLAY 





REC/PLAY ...........000.. "H" during recording 
"L" during playing 


5. Read/Write Timing 


Read/write timing of ADPCM DATA is 


synchronized to MCK. 
6. Recording/Playback Method 


To start recording, a recording start com- 
mand is entered using the D/C, WR, and DO 
~ D7 terminals. 


During recording, ADPCM data is written 
to theexternal RAMinsynchronization with 
the MCK output. 


To terminate recording, enter a stop com- 
mand. 


Playing is performed if a play start com- 
mand is entered, and ADPCM data is read 


from the external RAM in synchronization 
with MCK. 


Timing for recording and playing is shown 
in Figure 22. If recording or playing is 
stopped using a stop command, DAOUT 
retains the level at which recording or play- 
ing has been terminated, and its level is 
changed to 1/2VDD as soon as a start com- 
mand is entered. 


7. Voice-Triggered Starting 


WiththeCPU interface, voice-triggered start- 
ing cannot be performed using the logic 
circuit in MSM6258. To perform voice-trig- 
gered starting, use an external analog cir- 
cuit. An example of sucha circuit is given in 
Figure 35. 
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(6. 


Troubleshooting Check List 


If normal playing is impossible even when 
the hardware and software for CPU inter- 
face are used, perform check up according 
to the following procedure: 


(1) 


(2) 


Check DAOUT output during record- 
ing: 


The waveform of the output from the 
DAOUT terminal during recording is 
just the same as that during playing. 
Make sure that the waveform of the 
output from the DAOUT is normal. 


Recording and playing of muted voice: 


If the waveform of the output during 
recording is normal, use a muted voice 


(3) 
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waveform, or DC level waveform. 


If the waveform of the output from 
DAOUT during playing rises or falls, 
ADPCM data read/write timing is 
wrong. Check read/write timing. 


Recording and playing of muted voice 
waveform and voice waveform: 


To check read/write timing, perform 
recording and playing using a wave- 
form consisting of muted voice and 
voice. 


If the waveform of the output from 
DAOUT rises or falls during playing, 
orifits amplitude changes, check read / 
write timing again. 


we AA, 


Muted part 


Voiced part 





(4) 
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Recording and playing of voice wave- 
form: | 


For final checkup, perform recording 
and playing using a voice waveform. 


If the amplitude of the waveform of 
the output from DAOUT during play- 
ing changes, the trouble may liein the 
interface with theexternal RAM. More 
concretely, it is likely that ADPCM 
data for several samples are notstored 
in the external RAM before start of 
recording, or ADPCM data for several 
samples are not transferred from the 
external RAM to LSI before start of 
playing. To see whether the timing 
after start of playing is normal, enter 
the ADPCM data given below to the 
LSI, and check that a 1.5Vp-p sine 
wave is output from DAOUT. 


If the waveform is 1.5Vp-p sine wave, 


the interface for playing is judged to 
be normal. Check the timing for start 
of recording again. 

How to generate 1.5Vpp sine wave: 


Enter the following ADPCM data: 


0,3,3,7,F,7,F,4,C,4,C,4,0,9,C,8,1 repeti- 
tions of 4,0,9,C,8,1 





This data will work with a M5205 but 
must be nibble swapped for the 6258. 


<Example> | 
D7 ~ DO 
(3 O)., Please refer to ADPCM 
data of P.29. 
(7 3)ex 
(7 FP)... 
(4 Fx 
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Waveform of output from DAOUT 


Waveform of output from DAOUT 


1/2 vor wl LAR 


DO~ D7 (VO) —__¢__~-_)}-4» + )— 
Record Se o 
START ae Command 


DATA 
(a) Recording timing 


DG ee 
WQS aaa ea 


RD (1) 7p ae 


INC Oa al 
DO ~ D7 (VO) ~~ —¢ >)» +) +) — 
START NS eee 


Input of STOP 
ADPCM Command 
DATA 


Play 


(b) Playback timing 


Figure 22 





477 


MSM6258/MSM6258V 


CIRCUIT EXAMPLES 
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Figure 23 shows an example of inter- 
face with 64K SRAM. 


Figure 24 shows an example of inter- 
face with 256K SRAM. 


Figure 25 shows an example of inter- 
face with 256K SRAM. | 


Figure 26 shows an example of inter- 
face with 256K DRAM. 


Figure 27 shows an example of inter- 
face with IM DRAM. 


Figure 28 shows an example of inter- 
face with 256K EPROM. 


Figure 29 shows an example of inter- 
face with 512K EPROM. 
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Figure 30 shows an example of inter- 


face with MSM5840A when MSM6258, 
masked ROM, and SRAM used for 
fixed and variable messages. 


Figure 31 shows an example of a cir- 
cuit when MSM6258, masked ROM, 
and DRAM, and SRAM are used for 
fixed and variable messages. 


Figure 32 shows an example of inter- 
face with MSM80C85 when MSM6258, 
is used in CPU interface. 


Figure 33 shows an example of a mute 


circuit used for recording with 
MSM6258. 


Figure 34 shows an example ofa voice- 
triggered starting circuit for the CPU 
interface with MSM6258. 
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Figure 23 Application Note for 64K SRAM 
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Figure 24 Application Note for 256K SRAM 
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Figure 25 Application Note for 256K SRAM (Use 16 pcs) 
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Figure 26 Application Note for 256K DRAM 
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Figure 27 Application Note for 1M-bit DRAM 
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Figure 28 Application Note for 256K EPROM (Use 16 pcs) 
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Figure 29 Application Note for 512K EPROM (Address is binary output) 
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Figure 30 Example of Interface with 64K SRAM & 256K Mask ROM 
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4 x OR-GATE 


Bape 
$0 a 
S 
< 
MSM53256 
MSM53256 
MSM53256 


FRSITS ES EES 
pause 223 


128y1sec 


VCK —f,- tusee LL 
20 


P40 seo 
P41 


RAMS 1 
RAMS 2 
D SRAM 


a 
— Refresh of 1 ROM -»}.——Refresh of ——— 
DRAM ACCESS DRAM 


NOK Ge eceee 
CAS 7 J____Refreshof ORAM LI 


ROM 
ACCESS 





In case both DRAM and masked ROM are used, it is necessary to refresh DRAM except when data is being read from 
the masked ROM. | 

The figure on the right shows the timing when fs is 3.9kHz. Read data from ROM during the ROM access time 
shown in the figure. 


Figure 31 Example of Interface for 256K DRAM and Masked ROM 
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Figure 32 Example of Interface with MSM80C85 


488 


OKI Semiconductor MSM6258/MSM6258V 


MSM4007 


MSM6258GS 


REC/PLAY 
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Figure 34 Voice-Triggered Starting Circuit for CPU Interface 
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GENERAL DESCRIPTION 


The MSM6310 is a PCM recording & playback 
LSI which is manufactured using Oki’s low 
power CMOS silicon gate technology. The 
MSM6310 is designed for the purpose of 
endless loop recording by 8-bit PCM. 


The internal circuit is made up of following 


FEATURES 


e 8-bit PCM 
(built-in 8-bit AD/DA converter) 
e External DRAM driving capability 256K, 
2 pcs. 
256K DRAM type > 256KW x 1 bit 
(MSM41256A) CAS before RAS 
refresh 
e Sampling frequency: 
4kHz (f,,.=4.096 MHz) 
e Oscillation frequency: 
4 to 8.2 MHz (nominally 4.096 MHz) 


three units. The first one is an input unit 
which consists of line amplifier, low pass filter 
and 8-bit AD converter. The second one is an 
output unit which consists of 8-bit DA con- 
verter and low pass filter. The third one is a 
control unit for external DRAMs. 


Supply voltage: +5V 
Analog line input 
Motor driving signal output 
Recording /Playback period: 
4sec (f,=4kHz, 1 x 256K DRAM) 
8sec (f,=4kHz, 1 x 256K DRAM 
or f,=8kHz, 2 x 256K DRAM) 
16 sec (f,=4kHz, 2 x 256 K DRAM) 
e 44 pin plastic OFP 
(QFP44-P-910-K) 
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PIN CONFIGURATION 





BLOCK DIAGRAM 


DVDD AVDD DGND AGND DVDD' 


DRAM 
Controller 


Controller 
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ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


Parameter | Conditions 
Power supply voltage Vop -0.3 to 7.0 
Input voltage VIN —0.3 to Vop + 0.3 
Storage temperature range Ld —55 to + 150 


a 
ony 


Operating Range 


Parameter Symbol 
Power supply voltage Vop DGND = AGND = 0V +4.5 to +5.5 


Operating temperature range —40 to 85 


4 


oP 


n 
oO 
PD 
Oo 


Oscillator frequency 40 to 8.2 


e DC Electrical Characteristics 


(DVDD=AVDD=4.5~5.5V, DGND=AGND 


Parameter | Symbol| Conditions |_ Min. | Typ. | 
High input voltage (Note 1) ee 
High input voltage (Note2) (| Vm | —  (08vol — | 
High output votage [Von [ton —topa ae | 
High input current (Note) | tm | Vw=Voo «| 20 «| — 
High input current (Note 4) a ee 
Low input current lL | Me Ves sf 10 | 
Output leak current Lo ero 
Operating consumed current | lon =| fosc=4.096MHz =| — | — | 
DA output relative precision | |Vonel | =sNoload =f — | 
AD conversion relative precision PiVael fo 0 US ti<iC 


Note 1: Applicable to the input terminal excluding the XT terminal. 

Note 2: Applicable to the XT terminal. 

Note 3: Applicable to the terminals (ST, SP, TEST1) with a pulldown resistance. 
Note 4: Applicable to the terminal without a pulldown resistance. 


2 : 
= on 
= 
> 


MSM6310 


Unit 


<j|j< 


° 


oD 


Unit 


ztriol|l< 


MHz 


OV, Ta=-40~+85°C) 


Unit 
V 


ae a a 


pA 
UA 
WA 
mA 
mV 
mV 
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e AC Electrical Characteristics 7 
fosc=4.096MHz, fs=8.0KHz, Vpp=4.5~5.5V, DGND=AGND=0V, Ta=—-40~+85°C 


Parameter | Symbol | Min. | Typ. | Max. | Unit 
ST-SP pulse amplitude | tsp | 35 | — | — | ms 
When DEL/REP=L, time from start pulse input to the waveform tsRA 16 206 |. ms 
output from the AOUT terminal ee | 
When DEL/REP=L, time from start pulse input to the rising tsTM 16 35 ms 
edge of MOTOR terminal | | mt 
When DEL/REP=L, non-sound time from stop pulse input to 256 ms 
rising edge of MOTOR terminal es _ 
When DEL/REP=L, time from stop pulse input to MOTOR terminal | teem | 16 | — | 35 | ms 
Time from strat pulse input to rising edge of MONI terminal | tw | 16 | — | 35 | ms 
Time from strat pulse input to falling edge of MONI terminal | tpewn | 16 | — | 35 | ms 
Under condition 2.2), time from start pulse input to time from tsmT 16 35 ms 
rising edge of MOTOR terminal went ye 
Time from rising edge of DEL/REP to falling edge of MOTOR {ppm 2 US 
— whi 
Time from falling edge of DEL/REP to falling edge of MOTOR 2 US 
terminal 
VCK H level amplitude, VCK L level amplitude  tvutu | — | 625] — | us 
Time from falling edge of MONI terminal to rising edge toRM 2 US 
men tS 
RAS pulse amplitude | tas | — | 44] — | US 
CAS pulse amplitude } teas | 3.9 _a US 
WE pulse amplitude tWe f= | 10 | = | US 
RAS precharge time | tre | — } 05 | — | us 
Time from rising edge of VCK to falling edge of RAS | vee | — | 29 | — | Us 
Time from rising edge of VCK to falling edge of CAS | twr | — | 49 | — | os 
Time from rising edge of VCK to falling edge of WE | twe | — | 68 | — | Us 


Note: All items are proportional to fosc. (If fosc is higher, the time is shorter.) 
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FUNCTIONAL DESCRIPTION 


This description is based on the following Sampling Frequency ....8kHz 
conditions. DRAM(256K bit) .......... 2pcs 


Basic Operation 
1. DEL/REP="L"........ REPEAT mode 


1) After power is turned on, ST pulse is output within 8 sec. 


Basic Operation 


wh |. 


ex approx. 10 ms ~ approx. 100 ms 


Power 


| 


External reset ee 


4 
| 
| 
| 
| 
t 
' 
' 
t 
| 
| 
| 


+» Qscillation stabilization 


Oscillation —pyV“v —_ 


(4 MHz) 


MONI (0) 


MOTOR (0) ee ES eee 
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2) | After power is turned on, ST pulse is input 8 sec. later. 


nm 
! A waveform SP pulse 


<— 80 —+ | | | x 
ST*SP (I) 


tus tus 


AOUT (0) 


t 
! 
i 
! 
| 
1 
t 
t 
1 
I 
t 
t 


MONI (0) 
MOTOR (0) 





3) After inputting SP pulse, ST pulse is input within 8 sec. 


AN Ww WY rw rr Dn nrnrr~w ys 


A waveform 
ST pulse 












SP pulse 


T (<8 sec) 
ST*SP (I) 


AOUT (0) 





A’ waveform A’ waveform 


———— et 
eid 9 Eetmtecserdenesenweet 


4) After inputting SP pulse, ST pulse is input 8 sec. later. Same as 2). 
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2. 


1) 


2) 


DEL / REPS A suey. DELAY mode 


After power is turned on, ST pulse is input within 8 sec. 


Pee 


ex approx. 10 ms ~ approx. 100 ms 


_—> et 


External reset 


| Oscillation stabilization 


Oscillation —— 7 
AIN (1) ao WM nl\prrwermrnnnnermer 


Start waveform 


~ AQUT (0) 


MONI (0) 


ST pulse 


| SP pul 
y Ze pulse 
STeSP (1) reese | EE iutarune  ccpaseneeneeet 


~<«—§#_—— 8 sec aoe 


( 
{ 
! 
| 
t 
| 
( 
' 
' 
' 
l 


‘ Start waveform 


|+———- 8 sec ——>| 





After powe is turned on, ST pulse is input 8 sec. later. 


any WP \w "rw parr 


“s A waveform 


i. ST pulse 


MSM6310 


SP pulse 
'<t——§ § sec ~~“ ~~“ 
cece i | 


AOUT (0) 


~~ 


‘__»’ Awaveform 
MONI (0) 


tsMT 


ea 


MOTOR (0) eet * dennis 
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3) After SP pulse is input, ST pulse is input within 8 sec. 


AIN (1) MDSINSN erm "ro 


ST pulse SP pulse | ST pulse 
~“ ~~“ 


ST*SP (i) I 


<¢—________»! 


(< 8 sec) 


AOUT (0) PIT RIERA IRI SAG ALS I IOS 


fe 


| 
t 
t 
' 


' 
! 
4 
| 
' 
t 
' 
\ 
' 





Change Operation during DEL/REP 
1. DEL/REP="L" 3 "H" | 
era from REPEAT mode 
to DELAY mode 


1) Change operation is activated after SP pulse (before ST pulse) 







DEL/REP (I) 


ST pulse ST pulse ST pulse 


| 


ST -SP (I) 





r—T 2 8 sec 
! rt—T <8 sec 


MONI (0) Tf fe 


MOTOR (0) se ee ee 


Note 1: If T is 8 sec. or longer, MOTOR rises at the same time when ST pulse is input. 
Note 2: If T is 8 sec. or shorter, MOTOR rises 8 seconds after DEL/REP is selected. 


one 
Oo 
~o 
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2) Change operation is activated after ST pulse (before SP pulse) 


DEL/REP (I) 


ST + SP (1) 





Note 1: IfT is 8 sec. or longer, MOTOR rises at the same time when ST pulse is input. 
Note 2: If T is 8 sec. or shorter, MOTOR rises 8 seconds after DEL/REP is selected. 


2. DEL/REP="L" > "H" 
cored: from REPEAT mode 
to DELAY mode 


1) Change operation is activated after SP pulse (before ST pulse) 


DEL/REP (I) 


ST pulse ST pulse 


ST SP (! 


| 
t 
t 
' 
t 
1 
\ ' ‘ \ 
rt—— 8sec—> _; 
| t 
t J 
t 
' 
t 
| 
t 


MONI (0) ee 
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2) Change operation is activated after ST pulse (before SP pulse) 


ST pulse becomes ST pu 
Jie 





500 


OKI Semiconductor MSM6310 


DRAM DRIVING TIMING 


ee) 


trp 
twe 


tcas 


tras 





~~ 


Lhd 
& z 
= 2 
= 

Sy So So o So 
<< ic > LL co 
o> << < 
SoS 
<x 


MSM6310 performs read/write and CAS before RAS refresh of voice data with the above timing (hidden refresh cycle). 
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PIN DESCRIPTION 


Pin symbol | Pin No. | Function 





Ao - Address outputs to the DRAM. 
Ai 
A2 
A3 
A4 
AS 
Ab 
A7 
Ag 
AIN 20 Analog input terminal. The external line level source, microphone, tape or similar is 
a connected to this pin via adequate signal coupling circuits, that are matched to the 
pick up. | 
AMPO The output of the input amplifier, which is usually bonded to FIL 1 |. 
The direct access input to the internal low-pass filer. In case of external audio 
FILIT amplifier this is the input for the analog source. Usually, FIL 1 | is bonded to 
AMPO. 
FIL10 15 The output of the internal low-pass filter and at the same time the input of the 
| internal ADC. Usually, this pin is left open. 
DO Le The serial data output to the data input of the external DRAMs. 
DI | 8 | The serial data input from the data output of the external DRAMs. 
DAO 12 The output of the internal DAC, which is usually bonded to FIL2I, when the internal 
| filter is used. 
FIL2I The input of the internal playback LPF, receiving the signal from DAO. 
AOUT 13 This is the terminal that provides the actual output of the regenerated analog 
=) waveform. The signal presented has passed the low-pass filter and is buffered. 
FSS On this input, the sampling frequency is selectable: H=foso/512, L=foso/1024. 
RAMS 27 The level to this input informs the chip how many pieces of DRAM devices are 
io externally connected. H=1, L=2. 
ST*SP 30 When this chatter-free input receives a H pulse, the LSI starts replaying or stops 
the reproduction of the recorded analog source. This operation can be cancelled 
Cl any time with another pulse to STeSP. The input is internally pulled down. The LSI 
recognizes which is a START and which is a STOP pulse. 
DEL/REP On this input the playback modes, delayed or repeated, are determined: H-delayed, 
L=repeated. 
AC The “all clear’ input. When receiving H level, the internal circuitry is reset. Auto- 
reset is activated when power is engaged. See application circuit. 
XT The crystal connector input. In case of external supply, the source is input here. 
XT The crystal connector output. It is to be left open, when the clock is supplied from external. 
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PIN DESCRIPTION 


Pin symbol Function 
WE 38 This output provides the write enable signal to the DRAMs in the recording mode. 
RAS 37 The row address strobe signal to the DRAMs. 
CAST 36 The column address strobe signal to DRAM #1. 
CAS2 35 The column address strobe signal to DRAM #2. 


Between the interval of two pulses to ST*SP (start and stop instructions), this 
output goes to H. When connected to a buffer and a LED, the active state of the LSI 
can be optically displayed. 


= 
o 
= 


MOTOR This signal output can be used to control a tape motor or equivalent equipment 
controls. 

VCK 10 The selected sampling frequency is output here eventual peripheral controlling 
purposes. | 

FCUTS 28 — | On this input the cut-off frequency of the LPF is selectable. 


TEST1 95 This is an input used exclusively for factory testing and must be grounded to DGND 
in applications. The input is internally pulled down. 


AVDD 16 The analog supply voltage input, nominally + 5 Volts DC. 

DVDD 39 The digital supply voltage input, nominally + 5 Volts DC. 

DVDD' 17 This pin must not be drained to feed successive circuits. It can be bonded to DVDD 
(#39) 

AGND 23 Analog ground terminal, nominally 0 Volts. 

DGND 24 Digital ground terminal, nominally 0 Volts. 

SG 21 Signal ground output providing about VDD/2 level. Connect a capacitor of 47pF 


across SG and AGND. 
SGC 22 Signal ground control input. To stabilize the signal ground, connect a capacitor of > 
10uF across SGC and AGND. | 


NC 11,34,44 | These pins must be left open. Do not wire to power sources, ground or signal lines. 
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FUNCTIONAL DESCRIPTION 


LSI operation takes place in basically two 
modes, one is the DELAY mode, the other 
the REPEAT mode, selectable on terminal 
DEL/REP. The modes cannot be referred to 
as RECORD and PLAYBACK modes as such, 
since both recording & playback occurs in 
the two modes. 


The repeat mode denotes that recording of 


THE REPEAT MODE 


When applying power or switching over 
from DELAY to REPEAT, the LSI automati- 
cally converts the connected analog input to 
PCM data and storesitin the external DRAM. 
When the analog input presence exceeds the 
available memory, the DRAM is rewritten 
from the beginning while the old contents 
are erased, and so on. The output MOTOR 
issues a H level during recording. 


When a H active pulse is applied to STeSP, 
the LSI automatically interpretsitasaSTART 


THE DELAY MODE 


When applying power or switching over 
from REPEAT to DELAY, the DRAM 
changes its read/write mode. The LSI then 
reads out old data and writes new data, thus 
the address count up is controlled. 


Consequently, the analog data on AIN is 
recorded and played back immediately af- 
ter thememory time has elapsed. The repro- 
duced data is available on terminal on ter- 


THE SAMPLING FREQUENCY 


Nominally, the sampling frequencies are 4 
and 8 kHz resulting in a bit rate of 32 kbit/ 
s and 64 kbit/s, respectively. Since the sam- 
pling frequencies are submultiples of the 
clock frequency, other than the nominal 
values can be adjusted. The LSI is specified 
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analog data (for the time the memory offers 
at the selected bit-rate), is repeated again 
and again until stopped intentionally. 


The delay mode denotes that after every 
recording (for the time the memory offers at 
the selected bit-rate), the recorded contents 
is replayed until another recording com- 
mences. So, the subsequent recording is 


“delayed”. 


pulse for the replay of the memory contents. 
Here, we are talking about the last actual 
recording, or rather re-recording. The re- 
play of thatrecording is stopped with another 
pulse to STeSP. When STeSP is not served 
with a pulse after the memory time has 
elapsed, the replay is repeated until the 
pulseis applied. During replay the MOTOR 
output issues L. 


Right after that pulse to STeSP, the LSI 
changes the mode from replay back to re- 
cordings as described above. 


minal AOUT. During this continuous change 
between recording and playback the output 
MOTOR issues a H level. 


The procedure starts with a H active pulse to 
STeSP and MOTOR goes H. The operation 
is stopped with another pulse to the same 
pin.. Then MOTOR changes from H to Land 
AOUT goes to VDD/2 level. 


for a clock ranging from 4.0 to 8.2 MHz. 
When the input FSS is L, the divisor is f,../ 
512, when H, f,,./1024. Practically, the 
available sampling range is from 3.9 kHz to 
16 kHz. 


OKI Semiconductor 


RECORDING & PLAYBACK TIMES 


The available time is determined by the 
memory capacity and the sampling fre- 


MSM6310 


quency selected: memory capacity /bit-rate. 


Where f, is the sampling frequency and the bit number is 8. 
EXTERNAL SOLUTIONS 


For maximum application convenience, the 
MSM6310 provides the user with internal 
analog circuits to prepare the source signal, 
amplifier and low-pass filter. However, the 


SIGNAL GROUND 
For the analog signal processing, the LSI 


contains a signal ground generation circuit 
providing a signal ground, SG, at approxi- 


NOISE IMMUNITY 


Itis strictly recommended to make use of the 


individual power supply inputs and 


grounds. 


Carefully separate analog and digital lines 
and bond them together at a carefully cho- 
sen system point. Avoid the proximity of 
the LSI to high speed digital systems. Also 
connect a by-pass capacitor across DVDD 
and DGND in close proximity to the LSI and 
other integrated active devices, including 
memories. 


Quantization noise is conditioned by the 
AD-converter. Through the digitalization 
of the analog signal, every sampling point is 


internal portions can be by-passed to favor 
external solutions if desired. This applies to 
the amplifier or the low-pass filter or both. 
The internal converters cannot be omitted. 


mately VDD/2. This level is stabilized by 
two capacitors connected to the inputs SG 
and SGC (Signal ground control). 


expressed by a value. The limited repertoire 
of the ADC provides a vertical resolution of | 
8 bits, i.e., 256 numbers. At quantization 
intervals, equal to the intervals between two 
adjacent digital values, inaccuracies result 
through the limitation of available 


-_values...the source of quantization noise. 


An 8-bit ADC is as accurate as 20mV analog 
intervals. 


In order to minimize the noise, the use of 
low pass filters is inevitable and OKI has 
designed-in a filter with optimum charac- 
teristics that suited to efficient reduction of 
the conversion-conditioned noise and to 
smooth the output waveform. 
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THE LPF CUT-OFF FREQUENCY & ATTENUATION 


Like the sampling frequency, also the cut- When the nominal value is selected (4.096 


off frequency of the internal low-pass filter MHz), the filter cuts off as the following 
changesas the oscillation frequency changes. table shows: 


Sampling Frequency FCUTS =H FCUTS =L 
4.0kHz 2200Hz 1700Hz 


8.0 kHz 3600Hz 2/00Hz 


The attenuation characteristic of the internal LPF is reflected by the table below: 


4000Hz 


Measured at f, = 8 KHz, VDD = 4.5~5.5V, Ta = 25°C, FOUTS ="L" 


AMPLIFIER CHARACTERISTICS 

AMPO maximum DC gain 

AMPO minimum drive impedance 
Saecaaads 200kQ 


AOUT minimum drive impedance 
ee 50kQ2 
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APPLICATION CIRCUIT 


DVDD AVDD DVDD' 


LINE IN >——+ 


ANALOG 
OUT 


MOTOR 
CONTROL 


A 
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MSM6388 


ADPCM SOLID STATE RECORDER 





GENERAL DESCRIPTION 


The MSM6388 is a "solid-state recorder" LSI 
developed using ADPCM (Adaptive Differ- 
ential Pulse Code Modulation) technology. 
When an external microphone, speaker driv- 
ing amplifier, and OKI’s original 1M-bit serial 


FEATURES 

e 4bit ADPCM 

e Built-in 12bit A/D converter 

e Built-in 12bit D/A converter 

e Built-in microphone pre-amplifier 


Built-in low pass filter (Attenuation 
characteristics -40dB/oct) 
e Serial voice register 
1Mbit serial voice register (MSM6389): 
Direct drive for 4 serial voice registers 
512Kbit serial voice register (MSM6587): 
Direct drive for 1 serial voice register 
256Kbit serial voice register (MSM6586): 
Direct drive for 1 serial voice register 
e Serial Voice ROMs 
1Mbit serial voice ROM (MSM6595-XXX) 
2Mbit serial voice ROM (MSM6596-XXX) 
3Mbit serial voice ROM (MSM6597-XXX) 
e Maximum recording time: 262 seconds 
(when the sampling frequency is 4.0kHz) 
e¢ Power supply voltage: 5 V only 
e 44 pin V 1 plastic QFP (QFP44-P-910-V1K) 


(WHEN USED AS A STANDALONE LSI) 


e Oscillator frequency: 
1.5MHz ~ 4MHz 
e Sampling frequencies: 
5.2, 5.9, 6.7kKHz 
(when the oscillator operates at 1.5MHz) 
3.9, 6.9, 7.8, 8.9 kHz 
(when the oscillator operates at 2.0MHz) 
7.8, 13.9, 15.6kHz 
(when the oscillator operates at 4.0MHz) 
e Number of phrases to be recorded 
When one, two, or four serial voice 


voice registers for ADPCM data storage are 
connected to the MSM6388, it can be used to 
record and play back voice or other sounds in 
a manner similar to that of a tape recorder. 


registers are connected, one, two, four or 
eight phrases can be selected. When 
three serial voice registers are connected, 
one, two, three, or six phrases can be 
selected. 

For the maximum recording time of each 
channel, the time divided by the number 
of phrases shall be assigned. 


(WHEN INTERFACED WITH A MICRO- 
CONTROLLER) 


e Oscillator frequency: 
1.5MHz ~ 4MHz 
(when a serial voice register is used) 
1.5MHz~ 8MHz 
(when other memories are used) 
e Sampling frequencies: 
3.2kHz ~ 16kHz 
(when a serial voice register is used) 
2.9kHz ~ 32kHz 
(when the other memories are used) 
2.6, 2.9, 3.3, 5.2, 5.9, 6.7KHz 
(when the oscillator operates at 1.5MHz) 
3.5, 3.9, 4.5, 6.9, 7.8, 8.9IkKHz 
(when the oscillator operates at 2.0MHz) 
6.9, 7.8, 8.9, 13.9, 15.6, 17.8kKHz 
(when the oscillator operates at 4.0MHz) 
¢ Number of phrases to be recorded 
To be controlled externally 
The maximum recording time at each 
channel can be set freely. 
¢ 44 pin V1 plastic OFP (QFP44-P-910- 
V1K) 
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PIN LAYOUT 
e Stand-alone mode (MCUM pin = "L') 





Note: Leave the NC pin open. 
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LIS 


RSEL1 
RSEL2 
CSEL1 
CSEL2 
CAI 
CA2 
CA3 


STeSP 
MCUM 
REC/PLAY 
SAM1 
SAM2 
2VCK 
MON 


>| 25 


Address Controller ei 


Serial 


Controller a Voice 
Register 
2 te Controller 


Timing 
Controller 


ADPCM 
Analyzer 
/Synthesizer 


SG 





MOUT LIN LOUT AMON FIN AOUT ~ DAO SG SGC 


(uoNesijdde suoje-pue}s) WVYSVIC LINDYIO 


IO|ONPUOOMUSS TIO 


S8C9INSW 


cls 


Address Controller 





Address Counter : 


Address & Data 










/F CHAN REG 








| ose 
QO 
Cc 


Stop Address Register 
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©) DVDD 
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© DGND 


© TEST 
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MSM6388 


ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings 


Item 
Power supply voltage 
Input voltage 
Storage temperature 


e Operating Range 


Item 
Power supply voltage 


Operating temperature range 


Oscillator frequency 


Cin | = | eno | 8 
te [oes 


e DC Current Characteristics 


Item 
High input voltage (Note 1) 
High input voltage (Note 2) 
Low input voltage (Note 1) 
Low input voltage (Note 2) 
High output voltage 
Low output voltage 
High input current (Note 3) 
High input current (Note 2) 
High input current (Note 4) 
Low input current (Note 1) 
Low input current (Note 2) 
Operating current (1) 
Operating current (2) 


(DVDD=AVDD=DVDD'=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C) 


Pin [| — | ast—]—|1 
we [fino 
Pw [= Pe 
Cw [= = Pe te 
oe 
we | Ywevoo | 20 | — | #00 | on 
Ciera ox 
Tie [aso 
too | fose= AO, wihoations| — [8 | 10 | m 
[ro [At paver down without — | — | 10 | oA 


Note 1: Applies to the input pins excluding the XT pins. 


Note 2: Applies to the XT pin. 


Note 3: Applies to the pins not connected to pull-down resistors and excluding the XT pin. 
Note 4: Applies to the pins connected to pull-down resistors and excluding the XT pin. 
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e Analog Characteristics | 
(DVDD=AVDD=DVDD'=4.5~5.5V, DGND=AGND=OV, Ta=—40~+85°C) 


item | Symbol | Conditions| Min. | Typ. | Max. | Unit 
Relative DA output error TTVowe! | Undernotoad | — | — | 10 | mv 
DA output impedance | Roo |  — | 12 | 20 | 2 | kQ 
Fin input impedance a MQ 
Operational amplifier open loop gain | | Gop | fy=O~4kHz =| 40 | — | — | dB 
Operational amplifier input impedance | Rina | =— | 1 | — | — | Ma 
Operational amplifier load resistance | Ror | 200 po | | kQ 
AOUT load resistance | Ror | — | 0 | — | — | kQ 


e A.C. Characteristics 


1. Stand-alone Application | (DVDD=AVDD=DVDD'=4.5~5.5V, DGND=AGND=OV, 
Ta=—40~+85°C, fosc=2.048MHz, and fsam=8.0kHz) 


item | Symbol | Min. | Typ. | Max. | Unit 
ST-SP pulse width [te [| 7 | — | — | ms 
MON clock output time during recording : | tw Of ou | 4A | S 
Time before starting record or playback after . 
tANA 260 ms 
Start pulse input 
Time required for AOUT/DAOUT output to reach = * | 
tDAR ms 
1/2 VDD from GND level 
Time required from the end of playback to . 
; {DAF 128 ms 
power down state 
Time required for voice to be output again . 
; {Ms 1 ms 
during a repeated playback 


Note:* Duration of items with "*" is proportional to the cycle of the sampling frequency fsam. 
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(DVDD=AVDD=DVDD'=4.5~5.5V, DGND=AGND=O0V, 


2. Microcontroller Interface Application 
Ta=-40~+85°C, fosc=2.048MHZz, and fsam=8.0kHz) 


item | Symbol_| Min. | Typ. | Max. | Unit 
Time from PD release to WR pulse input (Note 2) | tows =| tof OO] ms 
| teow =| 2 | — | — | ps 
RD pulse width ae ee ee ee 
CE setup and hold times to RD | tre =| 50 | OS] OU ns 
Time from RD fall to data valid | tore «=| 6 YC” 150 ns 
Time from RD rise to data float ee eee 90 ns 
WR pulse width | tw | 200 | — | — | ios 
CE setup and hold times to WR | tw dT 50 | OC Yl CU | 
Data setup time to WR rise | tows | too | — | — | ns 
Data hold time to WR rise “| twe | 30 | — | — | os 
RD and WR disable time . | pew =| 250 | — | Ci” ns 
2VCK "H" level time : ee ee ee ee Us 
2VCK 'L" level time ; wm | — | 15 | — | os 
MCK "H" level time . | tue df | 62.5 ae Us 
MCK ‘L' level time | om | — | os | — | os 
Time required from 2VCK rise to MCK rise | otm of Uv | 84 | = | ops 
Time required from MCK rise to the rise of the " 
first shot of RD and WR pulse ss Sr = 
Time required from MCK rise to the rise of the pm | - | 
ed reat trw2 62.5 Us 
second shot of RD and WR pulse 


Note 1: * Duration of items marked with “*" is proportionate to the cycle of the sampling frequency fsam. 


Note 2: The oscillation stable time is added to tppwy. 
The oscillation stable time is a few tenths of a ms for crystal oscillators and is a few hundredths 
of a ms for ceramic oscillators. 
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~ TIMING CHARTS 
e Standalone Application 


1. Recording timing 


SEL 
eseL2 


CA1 
CA2 (1) 
CA3 


REC/PLAY (1) 


STeSP (1) 


End of 
| oscillation 


| Recording in progress 


t 
| ANA | 





Note: When the remaining capacity of available memory of the selected channels falls to 128K-bit (last four 
seconds) during recording, a 4Hz clock is output from the MON pin. (fsam=8kHz) 
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2. Playback Timing 


| 

PE th eee ee 
cse2 &) 

CAI 


cA2 (lI) XX ee, Se ee ee 


CA3 | 


REC/PLAY (1) 72 Se ert ae ane eeeee 


tsTP 


ST¢SP (1) 


Start of oscillation End of 
oscillation 


9G LEVEL 
GND LEVEL 


tana | toar 
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3. Repetitive playback timing 
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Note: Playback is peformed repeatedly while the ST*SP pin is maintained at the high level. When the pin goes low 
then a Stop pulse is input or playback proceeds up to the end of the channel memory and is stopped. 
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¢ Microcontroller interface application 


1. Data Read (RD pulse) 


DO~D3 _—(I/0) 





2. Data Write (WR pulse) 


DO~D3__—(I/0) 
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_ 3. How to Input One-nibble Commands, NOP, INIT, PLAY, REC, START and STOP ’ 


pits: oh ee 


COMMAND 


Confim by the busy bit that the 
busy state is not entered. 





4. How to Input Two-nibble Commands, SAMP and CHAN 


DO~D3_—(I/0) 


COMMAND oN DATA1 
Check the busy bit. Busy bit 
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| = 6 
= if 
tut = wn 
VH Ww oS 
> { 2 3 1 2 1 2 - 3 
Pe Le ee ee eee ee z |8 
OVCK —(0) & 15 
DATA1 can be DATA2 can be DATAS3 can be Wr QO. 
input. input. input. 2 C 
WR (I) —_ | f 7 f | f a ef 
9 ~ 
a | | | | A. 
RD ) wn 
3 a mt KJ 
tu Lt tu = 
| | | | = 
CQ 
a Command ne DATA1 \ DATA2 A DATA3 5 
» 
Check the busy bit. BUSY bit. BUSY bit. BUSY bit. a 
N 
1. Before entering a command, check the busy bit of the status register to see that the busy state is not entered. 
2. Again make sure that the busy state is not entered by performing both A & B then eneter DATA1 to DATAS. 
A) Make sure that the 2VCK pin goes high at least three times(twice when DATA2 and DATAS are to be entered) 
after a WR pulse is input, then input the next WR pulse. 
B) Check the busy bit of the status register to see that the busy state is not entered, then input the next WR pulse. 
< 
~” 
< 
o 
Ol 
2 & 


céS 


DO~D3 


|» DATA1 can be |» DATA2 can be |» DATA3 can be |» RD or WR can 
output. output. output. be input. 


vO Oe 
\ Command DATA1 DATA2 DATA3 
Check the busy bit. 


1. Before entering a command, check the busy bit of the status register to see that the busy state is not entered. 
2. Then read DATA1 to DATAS by the following ways : 


* — Make sure that the 2VCK pin goes high at least three times then enter a WR pulse to read DATA. 
To read DATA2 or DATAS, make sure that the 2VCK pin goes high at least twice after the last RD pulse is 
input then input the next RD pulse. 


3. After reading DATA3, make sure that the 2VCK pin goes high at least twice then input the next WR or RD pulse. 
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|» RD, WR can be input. 


1 2 3 4 252 253 254255256 


DTRD command 


x Status NY siatus 
Read data 


Contents of the status 


register | | 


BUSY bit 


DITMN bit ee ee Ne 


1. Enter the exeternal serial voice register address from which data is to be read using the STWR or SPWR command.(The address 
to be entered may be duplicated. ) 


2. Enter aDTRD command. 
3. To read the contents of the serial voice register, enter an RD signal each time a leading edge is detected at the MCK pin. 
4. After the last data is fetched, confirm that 2VCK has risen, and input the next WR pulse or RD pulse. 
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| |» RD, WR can be input 
1 2 3 4 9 253254 255 256 __—«257 
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DTWR command 


Status status status Need not 
Contents of the status Write data Dummy data be input 


register l | 


BUSY bit 


DTMN bit oe Ae 


1. Enter the exeternal serial voice register address into which data is to be written using the STWR or SPWR command.(The address 
to be entered may be duplicated.) 


2. Enter a DTWR command. 
3. To write data into the serial voice register, enter WR and RD signals each time a leading edge is detected at the MCK pin. 
4. After the last data is fetched, confirm that 2VCK has risen, and input the next WR pulse or RD pulse. 
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EPLAY command AS NOP command , AS STOP command 


Status ADPCM data ADPCM data 


SG level 
AOUT (0) VV OSV SO 


1. Enter an EPLAY command. 

2. Enter a WR signal, ADPCM data, and a NOP command each time a leading edge is detected at the 
MCK pin. 

3. To stop playback, enter a STOP command after ADPCM data input. 

4. After the STOP command is input, confirm that 2VCK has risen, and input the next RD or WR pulse. 
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|» RD, WR can be input. 


EREC command “N NOP command Xi stop command 


Status. ADPCM data — ADPCM data 


During recording 


1. Enter an EREC command. 

2. Enter RD and WR signals, read ADPCM data, and enter a NOP command each time a leading edge is 
detected at the MCK pin. 

3. To stop recording, enter a STOP command after ADPCM data is read. 

4. After the STOP command is input, confirm that 2VCK has risen, and input the next RD or WR pulse. 
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11. | How to enter WR and RD signals in one sampling cycle when a DTRD, DTWR, EPLAY, 
or EREC command is used 


When a DTRD 
command is used 


When a DTWR 
command is used 


When an EPLAY 
command is used 


When an EREC 
command is used 
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WR (1) 
DO ~ D3 (I/0) 
2VCK (0) 


Internal status 
DO (BUSY) 


D1 (RPMNT) 





START command 


| STOP command 


Time in the figure is @samp=8kHz time. 
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13. Power down, reset timing 


Ul 


Uli} 


MSM6388 


Power down Under operation Under operation 


Power-down state occurs by inputting "H” 
level to PD pin and at the same time, the 
control circuit is reset. However, this is not 
a forced reset pin, but is invalid during 
performing DTRD and DTWR commands, 
and during recording and playback. | 


After power-on, input "H" level to PD pin 


DO~D3 (1/0) 





until the VDD voltage is stabilized. For 
instance, after power is put on as illustrated 
below, the "H" edge is generated at WR pin 
and then the commands of the contents for 
D,~D, pins are executed. At this time, if a 
START command or the DTRD and DTWR 
commands are carried out, the reset by PD 
pin becomes impossible. 


Command is executed. 
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FUNCTION OF PINS 
¢ Pins for Both Stand-alone and Microcontroller Interface Application 


DVDD 
AVDD 
DVDD' 
DGND 
AGND 
SGC 
SG 
MIN 
LIN 
MOUT 
LOUT 


AMON 


DIN 
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Function 
Digital power supply pin 
Analog power supply pin 
Power supply pin 
Digital ground pin 
Analog ground pin | 
Outputs the reference voltage (signal ground (SG)) of the analog 
circuit. A capacitor is connected between this pin and the GND 
pin to stabilize the voltage. 
Input pin that inverts the input to the built-in operational amplifier. 
Non-inverted pins are connected to the SG internally. 
MOUT is an output pin of the built-in operational amplifier 
corresponding to the MIN input pin. The LOUT output pin corresponds 
to the LIN input pin. 
Connected to the LOUT pin during recording and to the DA converter 
output pin during playback. Connect to the FIN input pin of the built-in 
amplifier. 
Input pin ot the built-in low-pass filter 
Analog voice output pin 
Output pin of the built-in 12-bit DA conveter 
(Serial Address Data) Connected to the SAD pin of the serial voice 
register to output the first address for read/write operation. 
(Serial Address Strobe) Clock pin connected to the SAS pin of the 
serial voice register to write serial addresses 
(Transfer Address Strobe) Connected to the TAS pin of the serial voice 
register. The TAS pin sets serial addresses to the internal address 
counter of the serial voice register. 
(Read/Write Clock) Clock terminal connected to the RWCK pin of the serial 
voice register to read data from and write it into the serial voice register 
(Write Enable) Output pin connected to the WE pin of the serial voice 
register to select the write or read mode 
(Data Input) Connected to the DIN pin of the serial voice register to 
outputwrite data 
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Pin Name 
DOUT 


EE 
WY 
hp — 


ag 
| 
] 


MCUM 


RSEL1 
RSEL2 
2VCK 


XT 


4 


TEST 


/O 
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Function 
(Data Output) Connected to the DOUT pin of the serial voice register to 
fetch read data. 
When used at stand-alone mode, insert a pull-down register 
of about 100kQ between DOUT pin and GND. 
(Chip Select) Connected to the CS pin of the serial voice register 


Determines whether the LSI is used in stand-alone mode or connected 
to a microcontroller interface. 

High level: Connected to a microcontroller interface 

Low level: Used as a stand-alone LSI 

(Register Select) Selects the number of serial voice registers. For 
details, see Explanation of Functions described later. 

Outputs a clock at a frequency half the sampling frequency. Used as 

a synchronizing clock when the LSI is connected to a microcontroller 
interface. 

Connected to the resonator. When an external clock is used, clock 
pulses are supplied through this pin. When the power goes down, 

it is set to the ground level. 








Connected to the resonator. When an external clock is used, it must 
be left open. 

LSI test pin. Connected to a pull-down resistor in the LS!. This pin 
must be set at the low level. 
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e Stand-alone Application 


Pin | Name 

CSEL1 

CSEL2 | 

CA1 

CA2 

CA3 

SAM1 

SAM2 


REC/PLAY 


ST*SP 
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Function 
Selects the number of phrases to be recorded. For details, see 
Explanaiton of Functions described later. 
Specifies a channel. For details, see Explanation of Functions described 
later. 


Sample frequency selection. The relationships between the oscillator 
frequency (fosc) and the sampling frequency (fsam) are as follows 
(the frequencies in parentheses are measured at fosc=2.048MHz): 





Selects the recording mode when the input is at the high level or the 
playback mode when it is at the low level. 

Allows the starting or ending of recording or playback to be 
commanded by inputting a high pulse. It also allows repetitive playback 
when the high level is maintained during playback. 


Set at the low level during recording or playback. When the remaining 


memory capacity of the channel is almost full, this pin outputs a clock. 


OKI Semiconductor MSM6388 


e Microcontroller Interface Application 


Pin Name 1/0 Function 
1/0 Connects to a bidirectional data bus to transfer data and commands 
to and from an external microcontroller. 


Write pulse input pin to write commands or data 
Read pulse input pin to read status or data 
When a high Power Down is input, the LS! enters the power down 


s/a 3/38 28 8 


state. 

When a high Chip Enable is input, the write pulse WR and read pulse 
RD cannot be accepted and pins DO to D3 go high impedance. 

Outputs a synchronizing clock when ADPCM data is tranferred directly 
to and from a microcontroller by an EREC or EPLAY command or when 
data is transferred directly between a microcontroller and serial 
registers by aDTWR or DTRD command. 

Not used. Since it is connected to a pull-down resistor in the LSI, it 
must be set at the low level. 


gl 


= 
Q 
x 


STeSP 
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EXPLANATION OF FUNCITONS 


e Recording time and memory 
capacity 


The recording time depends on the capacity 
of the external serial voice register, sam- 
pling frequency, and ADPCM bit length. 
The relationship between these factors is 
represented by the following expression: 


Recording _ 1.024 X memory capacity (K-bit\/c) 
time 4(kHz) X 4(bit) 
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e Analog input amplifier circuit 


The LSI described in this manual has two 
operational amplifiers configured as a mi- 
crophone preamplifier. The LSI is provided 
with pins for inverted input and output of 
each amplifier. 


Thenoninverted input pins are connected to 
the signal ground (SG) used as the analog 
circuit reference voltage in the LSI. For 
amplification, an inverted amplifier circuit 
is formed. The gain of the amplifier can be 
adjusted by an external resistor. 





¢ Connection of the low-pass filter 
circuit periphery 


In the LSI, the amplifier circuit from the 
LOUT pin is connected to the AMON pin. 


During playback, the D/A converter output 
from DAO pin is connected to the AMON 


pin. 


LOUT | AMON 
] i] i 


y PLAY 
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CONVERTER 





The LSI incorporates a fourth-order low- 
pass filter employing switched capacitor fil- 
ter technology. Inputis provided to the low- 
pass filter through the FIN pin. Therefore, 
the AMON pin is connected to the FIN pin 
directly. | 


Bogen 
CONVERTER 


To the ADPCM 
analysis circuit 


From the ADPCM 
composite circuit 
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e LPF characteristics 


The LPF attentuation characteristics of this 
LSI are about -40dB/oct, and the cutoff fre- 
quency and frequency characteristics vary 
in proportion to the sampling frequency 
(fsam). 


Gain 9 
[dB] 


MSM6388 


The cutoff frequency is about 3.2kHz when 
the sampling frequency is 8kHz. 


The LPF frequency characteristics areshown 
below. 





sites [Hz] 


LPF Frequency Characteristics (fsam=8.0kHz) 


e Analog (voice) output 


During playback this signal is output from 
the AOUT pin. Connect the output to a 
speaker through a power amplifier suitable 
for driving speakers of from 4 to 162 im- 
pedance. 


The amplitude of the built-in 12bit D/A 
converter output, provided from the DAO 
pin, is a maximum of 4095/4096 x VDD. 
When not using the built-in low-pass filter, 
connect it to the DAO pin. 
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¢ How to connect the oscillator 


The ceramic oscillator or crystal oscillator 
are connected to the XT and XT terminals as 
shown below. 


OKI Semiconductor 


For reference, when the ceramic oscillator 
manufactured by KYOCERA or Murata 
Seisakusho is connected, the optimum load 
capacity value is as shown below. 


MSM6388 





Ceramic oscillator 


Model Name 


Seisakusho 


CSA 8.00MT 


KYOCERA 


KBR 8.0MS 


536 


(Hz) 


CSA 1.500MK 
Murata CSA 2.00MG 
. cS. 00 


Optimum load Feedback 
capacity value resistance 
C2(PF) RQ) 


KBR 4.0MS 0 
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e Battery back up of the 1M serial 
voice registers 


When backing up the 1M serial voice regis- 
ter, back up MSM6388 at the same time. 
When backing up only a 1M serial voice 
register, the bootstrap function works and 
cannot be played back when the power sup- 
ply is turned on. 


An example of the circuit that obtains VDD 
supply power is shown below. In this case, 
VDD and VDD at back up is about respec- 
tively 0.7V lower than the system power 


MSM6388 


supply voltage and battery voltage due to 
the drop of the diode forward voltage. 


The non-volatile battery backup circuit has 
the following conditions: 


(1) When the VDD supply voltage is 
dropped, the H level of the input sig- 
nal must not exceed VDD +0.3V. 


(2) VDDatthe time of backup must be in 
the range of 3.5 to 5.5V. 


VDD power supply 


System 
power supply 


= Battery 


| 


Figure: Example of Battery Backup Circuits of MSM6388 and MSM6389 


e Battery driving 


An example of the estimated battery life 
when a +4.5V power supply is operated by 
serially connecting four MSM6389’s, 
MSM6388, speaker driver, and speaker (ex- 
ample of application circuit and circuit dia- 
gram 1) with three dry cell batteries isshown 
below. 





For the current capacity, assume a 3 SUM 
Mn dry cell battery (R6P), and the capacity 
up to the drop of the voltage to 1.2V of about 
600 mAhrs. When the section consuming 
current in Circuit Diagram 1 is divided into 
the MSM6388, four MSM6389’s, amplifier, 
and speaker, the current consumed in each 
section is as shown in the table below, corre- 
sponding to each operation mode. 


Operation mode 


Circuit Ai Gae 
wSMOGE lenge ee aera 
MSM6389 (Tour [mA mA ~*~ 0uA = 120A 
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When the recording time per day is 4 min- 
utes, playback time 4 minutes, and the data 
retention time is 10 hours as the standard 
time, the current consumption per day is: 


At recording: 

6mA x — =0.4mAhrs 
At playback: 

26mA x = 1.73mAhrs 
At data retention: 

0.12mA xX 10=1.2mAhrs 
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The total consumption per day is 3.3 mAhrs. 
In other words, if a battery of 600 mAhrs is 
used for the capacity,a service life of 600 
mAhrs/3.3 mAhrs = 180 days is provided. 
The battery can be used for six months with- 
out replacement. | 


e Power supply wiring 


Supply the power supply of this LSI from 
the same power source as illustrated below, 
while separating the analog portion and 
logic portion in wiring. 


eocaad 
DVDD DVDD' AVDD 


MSM6388 





If the analog portion and logic portion are 
suppied froma separate power source, make 
sure the voltage difference between both 


Power supply for analog 


power sources does not exceed +3 volts or 
latch-up may occur. 


Power supply for digital — a 4 


DVDD VDD AVDD 


+5V 


DVDD VDD AVDD 





e Increasing Power supply 


The internal power-on reset circuit of 
MSM6388 requires that the common supply 
voltage to AVDD, DVDD, and DVDD" is 
increased from 0 to +3.5V exponentially and 
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smoothly within 20ms. If the voltages of less 
than 20ms is provided or if by accident the 
voltage drops once during the increasing 
period the MSM6388 may behave unpre- 
dictable. 
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e Power OFF/ON 


During an interval between a power OFF 
and a subsequent power ON, the level on 
VDD input must be less than 0.05V at the 


MSM6388 


instant of a new power ON. Also, 
this measure accounts for the nature 
of the internal power-on reset cir- 
cuit. 
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¢ Operations in the standalone. 
application 


1. Power down function 


When the LSI is not recording or playing 
back data, the power down function is en- 
abled and oscillation is stopped. At power 
down when an external clock is used, be 
sure to set the XT pin to the ground level to 
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lower current consumption. 


2. Oscillator frequency and sampling fre- 
quency 


The oscillator frequency fosc can be used 
between 1.5MHZand 4MHZ. Thesampling 
frequency (fsam) is related to the oscillator 
frequency as follows, according to the set- 
tings of the SAM1 and SAM2 pins: 


SAN 
A 


fosc 
fsam 512 


fosc fosc fosc 


256 224 





(4.0kHz) 


(7.1kHz) (8.0kHz) (9.1kHz) 


Note: Sampling frequencies in parentheses are measured at an oscillator frequency of 2.048 MHz. 


If the sampling frequency during playback 
is varied from fsam during recording, fast 
and slow playback are possible. In this case, 
the sound level is also varied. 


Example: 

Sampling frequency during recording: 
8.0kHz 

Sampling frequency during playback: 


RSEL2 


Number of 


1 
serial voice registers + | 


The number of the phrases to be recorded 
can be set to 1, 2, 4, or 8 according to the 
setting of the CSEL1 and CSEL2 input pins. 
(When three external serial voice registers 
are used, the phrase count can be set to 1, 2, 
3, or 6.) 7 


_ The memory capacity of the external serial | 


voice registers available to each channel 
equals the total available memory divided 
by the number of phrases being recorded. 
JE: When the phrase count is set to 8, for 
example, one-eighth of the entire memory 
capacity is assigned as the memory capacity 
of each channel, and when the phrase count 
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7.1kHz: 
9.1kHz: 


Slow playback 
Fast playback 


3. Use of channels 


Set the RSEL1 and RSEL2 input pins accord- 
ing to the number of 1Mbit serial voice 
registers connected to the LSI (see the table 

below). 


is 4, one-fourth of the entire memory capac- 
ity is assigned. (The memory capacity di- 
vided and assigned to each channel is called 
the channel memory capacity.) 


Each channel memory capacity can be as- 
signed to a particular channel by the CA1, 
CA2, and CA3 input pins. 


The relationships between the number of 
external serial voice registers used, the num- 
ber of phrases to be recorded, channels, and 
channel memory capacities are shown in the 
following table. 
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CSE Cc SE L | Number of phrases | of | Number of phrases | | Channel Channel memory capacity o 
1,2, or 4 1 Zar 3 or 4 


128K | 256K 512K 
(4s) | (8s) (16 s) 


256K | 512K 
(8s) | (16s) 


(32 s) 
912K | IM |1536K | 2M 





— 
ae, VO SS ee EE eo tS 


|= 
* * 





a 


i 


betel 


Note: The number of seconds in parentheses is a recording time measured at fsam=8.0kKHz. 
The first 8Kbit of the serial voice registers are allocated as a channel index area. 
Therefore, the channel memory capacity of channel "0" is 8Kbit less than the value listed in the table above. 
1) Number of external serial voice registers 
2) When 51 2Kbit serial voice registers use, only can use (*) (**) mark channel 
3) When 256Kbit serial voice regisrers use, only can use (**) mark channel 


a 


Allocation for Channel and Channel Memory Capacity in Using 1 Piece of 
1M-Bit Serial Voice Register. 


Channel index area 
CSEL2 CSEL1 C 5 = fe 


L L 8-word (4 a a a 


S S 


H  4-word 


3 


S 

L 2-word ON ae eee 
Ss 
s 

H t-wod A eee eee CO 





Note: By the combination of CSEL1, CSEL2, CA1, CA2 and CA3, the circled channel memory capacities can be 
allocated as ChO=16sec., Ch2=8 sec. and Ch3=8 sec. (@fsam=8kHz). 
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4. Recording 


Pull the REC/PLAY pin high. Then, select 
the number of the phrase to be recorded 
with the CSEL1 and CSEL2 input pins and 
select a channel with the CA1 to CA2 input 
pins. 
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recording durationis the time between ines’ 
two pulses. 


When recording is initiated by inputting a 
pulse to the ST.SP pin, and continued until 
the memory capacity of the specified chan- 
nel is exhausted, recording is automatically 


terminated. 
To stop recording in the middle of a phrase, | 


input a pulse to the ST.SP pin again. The During recording, the MON pin is low. 


Start pulse Stop pulse 


STeSP (I) 


Recording is in progress but 


! stopped in the male | 
| Channel memory capacity | 


Start pulse 


STeSP (I) | 
MON (0) | | Le 


Recording is continued until the memory 


| capacity of the channel is exhausted. | 
| Channel memory capacity | 


Recording is automatically 
terminated. 





Note: As mentioned above, the memory capacity of the external serial registers is divided by the number of 
phrases and is assigned as the channel memory capacity. During recording, ADPCM data is written, 
Starting from the first address of the memory of the specified channel. When recording is terminated in the 
middle of the channel memory capacity by a stop pulse, the subsequent memory area remains unused. 


Unused memory 
7 First address of the channel memory 


eee / 


| Channel memory capacity | | | 
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5. Alarm for remaining recording time 


When recording is initiated by inputting a 
pulse to the STeSP pin and the available 


Start pulse 


STSP (I) | | 
MON (0) | P-L 
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recording time reaches the last four seconds, 
the MON pin outputs a 4Hz clock for the last 
seconds as an "out of available memory” 
alarm. 





Last 4s 


Recording time determined according , 
| to the channel memory capacity : 





Note: During the last four seconds a clock frequency of 4 Hz described above is output, when the sampling 
frequency (fsam) of 8.0 KHz is selected. The duration of the alarm clock is proportional to the length of the 
cycle of the sampling frequency and the clock frequency is proportional to the sampling frequency used. 


6. Playback 


Set the REC/PLAY pin low. Then, select the 
number of the phrase recorded with the 
CSEL1 and CSEL2 input pins and select a 
channel with the CA1 to CA3 input pins. To 
initiate playback, input a pulse to the ST °SP 
pin. Playbackis automatically stopped when 
the recording time is expired. 


To stop playback in the middle of a phrase, 


Start pulse 


input a pulse to the ST¢SP pin again. 

During playback, the MON pin is kept low. 
Do not start playback in channels not re- 
corded because the playback data and time 


are undefined. 


However, playback under these conditions 
can be halted by a stop pulse. 


Playback in progress (The playback 


| time is same as the recording time.) | 


Start pulse 


Stop pulse 


Playback in progress 
a a a | 


Recording time 
a ae a 
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Playback can be repeated by maintaining the ST°SP pin high. 


(Stop pulse) 


| First playback | second playback | Third playback | 





7.  Debounce circuit for the ST.SP pin contact bounce. The debounce timeis 32 ms. 
Be sure to set the time during which the 
A debounce circuit functions to prevent the ST.SP pin is kept high for at least 70 ms. 


ST.SP pin from malfunctioning due toswitch 


Chattering time tct $ 32ms 
High-level time ton 2 70ms 


The above chattering time tcr and high-level time ton are true when the sampling 
frequency fsam is 8 KHz. These times are proportional to the length of the sampling 
frequency fsam. , 
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1. 


Operations in the microcontroller 


interface application 


Command 


NOP 


INIT 


PLAY 
REC 
START 


STOP 


SAMP 


CHAN 
STWR 


SPWR 


STRD 


SPRD 


oS 


od 
nw oO 
ol 9 
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Explanation of Commands 
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0 1 
010 1 
011 0 
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The MSM6388 LSI operations are controlled 
by pins 2VCK, MCK, PD and 16 commands 
using pins DO to D3, WR and RD. 


Function 


(NON OPERATION) Has no particular function but is used during 

execution of a EPLAY or EREC command. 

(INITIALIZE) 

¢ Writes the last address of the external serial voice regisrers as the start 
and stop addresses of each of channels 0 to 7 to set the channel 
memory in the unrecorded state. 

e Sets channel 0 in the channel register. 

(PLAY BACK) Set the playback mode. 

(RECORD) Set the recording mode. 

(START) Starts recording or playback. At the same time, it writes the 

start and stop addresses stored in the channel index area into the LSI. 

(STOP) Stops recording or playback. 

When this command is executed during recording, it stores the contents 

of the address counter at the stop time in the channel index area 

as the stop address. 

(SAMPLING FREQUENCY) Specifies a sampling frequency together 

with the next nibble. 

(CHANNEL) Specifies a channel together with the next nibble. 

(START ADDRESS WRITE) Stores the start address in the channel index 

area together with the next three nibbles. 

(STOP ADDRESS WRITE) Stores the stop address in the channel index 

area together with the next three nibbles. 

(START ADDRESS READ) Reads the start address stored in the channel 

index area through the next three read accesses. During this operation, 

the contents of the status register cannot be read. 

(STOP ADDRESS READ) Reads the stop address stored in the channel 

index area through the next three read accesses. During this operation, 

the contents of the status register cannot be read. 
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Command 


DTRD 


DTWR 


EPLAY 


EREC 


© MSM6388 Commands 


Command 


NOP 
INIT 
PLAY 
REC 
START 
STOP 
SAMP 
CHAN 
STWR 
SPWR 
STRD 
SPRD 
DTRD 
DTWR 
EPLAY 
EREC 
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Function 


(DATA READ) Reads the contents of external serial voice registers 1K 
bit sequentially through the data bus on the specified timing. When 
this command is issued, the LSI enters the playback mode. 

(DATA WRITE) Writes data into external serial voice registers 1Kbit 
sequentially through the data bus on the specified timing. When this 
command is issued, the LSI enters the recording mode. 

(EXTERNAL PLAYBACK) Plays back ADPCM data while reading it from 
the data bus on the specified timing. When this command is issued, 
the LSI enters the playback mode. 

(EXTERNAL RECORDS) Starts recording and outputs ADPCM data to 
the data bus on the specified timing. When this command is issued, | 
the LSI enters the recording mode. 


Second nibble Third nibble Fourth nibble 
command command command 
D DOD OD D DOD D D DOD OD 

210 1 3 2 1 0 








3 
S2 S1 S0 

- ¢2 C1 C0 Se 

A3 A2 Al AO A7 A6 AS Ad Ai1 A10 AQ A8 


A3 A2 Al AO A7 A6 AS A4 A11 A10 AQ A8 
A3 A2 Ai AO A7 A6 AS A4 A11 A10 AQ A8 


3.2 0 


| A3 A2 Ali AO A7 AB AS A4 A11 A10 AQ A8 


Operates on the specified timing. 
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e Sampling frequency specification (GSAMP command) 


$2 S1 
0 0 
0 0 
0 1 
0 1 
1 0 
1 0 
1 1 
1 1 


” 
© 


-—_ {(~O j—|— |;O }— |; Oo | | O 


SAO 
SA1 


SA2 


SA3 
SA4 


SA5 


fosc/576 
fosc/512 


fosc/448 


fosc/288 
fosc/256 


fosc/224 


Sampling frequency 


Note: Frequencies in parentheses are used when the oscillator frequency fosc is 2.048MHz. 


e Channel specification 


© 
nS 


© 
= 


a fO ;K- | Os | Oo}; | oOo 


Channel 
Cho 
Ch1 
Ch2 
Ch3 
Ch4 
Ch5 
Ch6 
Ch7 
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(3.6kHz) 
(4.0kHz) 


(4.6kHz) 


(7.1kHz) 
(8.0kHz) 


(9.1kHz) 
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e Start and stop addresses (STWR, 
SPWR, STRD, and SPRD commands) 


The start and stop addresses used to control 
recording time is managed by 12bit. The 


OKI Semiconductor 


and 007H is allocated as the channel index 
area to store the start and stop addresses for 
each channel. The area starting from ad- 
dress 008H can be used to store voice data 
(ADPCM data). 


available memory capacity varies depend-. 


ing on the number of serial voice registers to 
be connected externally. 


Regardless of the number of serial voice 
registers, the area between addresses 000H 


Range of serial 
voice registers 


512Kbit Te 
voice pad 1 


Mbit Serial voice 512Kbit Serial 
register 1 register 1 


| 


IMbit Serial voice 
register 2 


| 


Mbit Serial voice 
register 3 


L 


register 4 
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When on use 512Kbit serial voice register, 
can use 008H ~ 1FF address. 


When on use 256K serical voice register, can 
use 008H~OFF address. 


Channel index ares 


12bit 12bit_, —1000bit 
a aa 


Not used 


Voice data ° 


a Sea oe 


* ST, and SP, are the start address and 
Stop address of channel n (n=0 to 7). © 
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2. Explanation of the status register 


The status register consists of three bits. 
When a negative-going pulse is supplied to 
the/RD pin, the status of these bits is output 
to D0 ~ D2. Note that the status is not output 


D3 D2 
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during the execution of an STRD or SPRD 
command. During execution of a DTRD, 
DTWR, EPLAY, or EREC command, Status 
must be read only when the timing is cor- 
rect. 


D1 DO 


(1) Busy 


The busy bit is high when the LSI is being 
initialized or when it is executing a com- 
mand. 


When the busy bit is high, do not issue a 
command from the microcomputer. | 


BUSY Timing 


BUSY conditions 
NOP, PLAY, REC, START, STOP command 
INIT command 


SAMP, CHAN command 


STWR, SPWR command 


STRD, SPRD command 


BUSY time max. 


4/fsam (500us) 
34/fsam (4.75ms) 

4/fsam (500s) 
4/fsam (50H) 
6/fsam (750US) 
A/fzam (500)S) 
6/fsam (750U'S) 
nt 


Note: The inside of parentheses shows the time of fsam=8kHz. 


BUSY time is porportional to fsam frequency. 


(2) RPMNT (Record Playback MoNiTor ) 
The RPMNT bit is high when the LSI is 
recording or playing back data. When the 
RPMNT bit is high, do not input a command 
except the STOP command. 

(3) DTMNT (Data Read Write MoNiTor) 
The DTMNT bit is high when data is being 
transferred to or from serial voice registers 
by the DTRD or DTWR command. 

3. Recording 

(1) Sampling frequency select: 


Toselect a sampling frequency fsam, enter a 


SAMP command. 
(2) Channel select: 


To select a channel, enter a CHAN com- 
mand. Usually, specify channel 0. 


(3) Start and stop addresses select: 


To allocate an area for recording voice data, 
enter STWR and SPWR commands to store 
a start address and a stop address in the 
specified channel field in the channel index 
area. 


(4) Toenter the recording mode, enter an 
REC command. 
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(5) Tostartrecording,enteraSTART com- 
mand. The LSI fetches the start and stop 
addresses of the specified channel from the 
channel index area and stores the start ad- 
dress in the address counter and the stop 
address in the stop address register, then 
starts recording. 


(6) Stopping recording: 


When the contents of the address counter 
match those of the stop address register, 
recording is stopped automatically. To stop 
recording in the middle, enter a STOP com- 
mand. In this case, the contents of the ad- 
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dress counter at recording stop are stored in 
the channel index area as the stop address. 


(7) Toresumerecording, specify new con- 
ditions with commands as described in items 
(1) to (3) above and follow the procedure 
described above. | 


The start and stop address of each channel 
can be read by STRD and SPRD commands. 


When these addresses are controlled by a 
microcomputer, the memory capacity of 
external serial voice registers can be used 
efficiently. 
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Recording Flowchart when the LSI is Interfaced with a Microcontroller 


VV 


| “Snare ae 
(2) A channel is specified. 
(3) A start address is specified. 
A stop address is specified. 
(4) The recording is mode is set. 
(7) Recording starts. 


Does start 
address match stop 
address? 


Do you 
want to stop 
recording? 


Enter STOP 
command. 


Recording ends. 


Do you 
want to continue 
recording? 
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4. Playback stop addresses of the specified chan- 
nel index area and then starts play- 
(1) Sampling frequency select: back. 
Toselect a sampling frequency, enteraSAMP (5) Stopping playback: 
command. 
When the contents of the address counter 
(2) Channel select: match those of the stop address register, 
| | playback is stopped automatically. To stop 
To select a channel, enter a CHAN com- playback in the middle, enter a STOP com- 
mand. Usually, specify channel 0. mand. 
(3) To enter the playback mode, enter a (6) Toresume playback, specify new con- 
PLAY command. | ditions with commands as described 
in items (1) and (2) above and follow 
(4) Tostart playback, enteraSTART com- the procedure described above. 


mand. The LSI fetches the start and | 


Playback flowchart when the LSI is connected to a microcontroller interface 


Enter SAMP . , a 
command. Asampling frequency is specified. 


Enter CHAN 
command. A channel is specified. 


See The playback in mode is set.. 


Set new conditions Enter START 
with commands. command. 


Playback starts. 


Does start 
address match stop 
address? 


Do you 
want to stop 
playback? 


Enter STOP 
command. 
Playback ends. 


Do you 
want to continue 
playback? 
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5. Channel Index Area START address and STOP address area writ- 

ten to the channel that designated the chan- 
Operation for channel index area in record- nel index area by STWR and SPWR com- 
ing is shown below. mands. 


In Address Input MSM6388 Seiral voice register 


Swe ele eee Channel index area 
an CPU I/F is 
=< Stop address 


Start address 


Address counter 


Stop address register 


Voice data area 





When START command is inputted, the to respective address counter and STOP ad- 
recording is started after the start addresses dress register. 
of channel index area are automatically set 


In Recording Start 


Channel index area 


START command 


Address counter Start Address 


Stop address register Stop Address 





When STOP command is inputted, the con- automatically set to the channel index area 
tents for the address counter of that time is as anew STOP address. 


In Recording End 


Channel index area 


STOP command 


Voice data area 
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Operation for channel index area in play- 
back is shown below. 


When START command is inputted, the 
playback is started after the START address 


In Playback Start 


MSM6388 — 


When STOP command is inputted, the play- 
back finishes. The MSM6388 does not ex- 


in Playback End 


STOP command CPU I/F 


Address counter 


Stop address register 


6. Recording and playback for nine or 
more channels 


When the start and stop addresses of each 
channel are stored in memory in a micro- 
controller or external circuitry, recording 
and playback for nine or more channels is 
possible. Voice data can be recorded on the 
same way as for recording described in item 
3 above. However, channel 0 must be set. 
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and STOP address of the channel that desig- 
nated the channel index area are automati- 


cally set to respective address counter and 
STOP address register. 


Seiral voice register 


Channel index area 





change the data with the channel index area. 


Channel index area 





To play back voice data, enter a STWR com- 
mand specifying the start address of the 
voice data area from which to start playback 
and a SPWR command specifying the stop 
address of the area to write these addresses 
in channel 0 field of the channel index area. 
WhenaSTART commandis entered, the LSI 
fetches the start and stop addresses from the 
channel 0 field in the same way as for play- 
back described in item 4 above, then starts 
playback. 
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7. Reading and writing data in external 
serial voice registers with DTRD and 
DTWR commands 


DTRD and DTWR commands canbe used to 
read from and write to the external serial 
voice registers. 


To read the contents of the serial voice reg- 
isters, enter an STWR command specifying 
a start address of the area to be read and an 
SPWR command specifying a stop address 
of the area to write these addresses in the 
channel index area. When a DTRD com- 
mand is entered, data is read 4bit at a time 
during each cycle of thesampling frequency. 


To write data to the serial voice registers, 
first write start and stop addresses then 
enter a DTWR command. Data is written 
4bit at a time on the correct RD and WR 
timings. 


Data transfer using DTRD and DTWR com- 
mands is performed in 1Kbit units. These 
two commands can be used to move voice 
data stored in serial voice registers to differ- 
ent addresses, providing a useful way to use 
the memory capacity of the serial voice reg- 
isters. 


8. Recordingand playing back voice data 
through the data bus with EREC and 
EPLAY commands 


Specify thesampling frequency withaSAMP 
command, and input an EREC command. 


When an EREC command is entered, the LSI 
enters the recording mode and recording 
starts. 


Voice data (ADPCM data) is output to the 
data bus on the correct RD and WR timings. 
To stop recording, enter a STOP command 
on the correct timing. 


To perform playback, enter an EPLAY com- 
mand. The LSI enters the playback mode 
and starts to play back voice data—the data is 
input from the data bus on the correct WR 
timing. To stop playback, enter a STOP 
command. 


MSM6388 


During execution of an EREC or EPLAY 
command, address management and exter- 
nal serial voice register driving are not per- 
formed. 


9. Initialization by the INIT command 


When an INIT command is entered, the 
channel memory is set in the unrecorded 
state. 


e The INIT command writes the last 
address of the external serial voice 
registers as the start and stop addresses 
in individual fields of channels 0 to 7 
in the channel index area. This sets the 
channel memory in the unrecorded 
state. 


° The command then sets channel 0 in 
the channel register. | 


10. Power down function (pin PD) 


When pin PD is set at the high level, the LSI 
enters the power down state. Note that this 
function is invalid during recording or play- 
back. 


e — Oscillation is stopped and all opera- 
tion of theinternal circuitry is stopped. 


e Data bus pins D0 to D3 are set in the 
high impedance state. 


e Output pins CS1 to CS4 are set at the 
high level, minimizing the current re- 
quired by the external serial voice reg- 





isters. 

D0~D3 sotesseeessseseneasaennssesceneeeasoes H~Z 
SAD, SAS, T AS, W E, DIN, 

RWCK, CS1~CS4 wo. eeeeseees "H" 
OVCK) MOCK iiatiiehveslentiiansaes Ab 


AOUT, DAO, SGC ........ GND level 
11. Command enable function (pin CE) 


When the pin CE is set at the high level, the 
LSI enters the command enable state, reject- 
ing RD and WR pulses. In this state, data 
bus pins D0 to D3 are set in the high imped- 
ance state. 


555 


MSM6388 


SAMPLE APPLICATION CIRCUITS 


556 


The circuit diagram 1 shows an ex- 
ample of an application's circuit with 
the MSM6388 and one 256Kbit serial 
voice register 


The circuit diagram 2 shows an ex- 
ample of an applications's circuit with 
the MSM6388 and one 512Kbit serial 
voice register. 


The circuit diagram 3 shows an ex- 
ample of an application's circuit with 
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the MSM6388 and four 1Mbit serial 


voice registers. 


Circuit diagram 4 shows an example 
of the interface with the MSM80C51 
when the MSM6388 is used with a 
microcomputer interface. 


Circuit diagram 5 shows an example 
of an application using greater than 4- 
1Mbit serial voice register's with the 
MSM6388. 


Circuit diagram 6 shows an example 
of an application's circuit for record- 
ing and playback by the EREC and 
EPLAY commands of the MSM6388. 
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3 





[&) 


i 
: ie 


iO 





feel easel eff SP ad fs a ca 
a> 


For the serial voice register CS control signals SELT, SEL2, and SELn, input only the L level of the signals (J LL 
corresponding to a selected pair (in this case, one pair is four serial voice registers.), and for the other signals, [=> |sy 
enter and controlthe H level. => | 


When a serial voice register is extended in this circuit, the maximum recording time of one phrase is limited to 
130 seconds. (for @fsam = 8 kHz) 


Circuit Diagram 5 
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MSM6588 


ADPCM SOLID-STATE RECORDER 





GENERAL DESCRIPTION 


The MSM6588 is a "solid-state recorder” LSI 
developed using the ADPCM method. By ex- 
ternally connecting a microphone, a speaker, 
a speaker amplifier and a serial voice register 
or other Memory device to store ADPCM 
data, it can record and playback voice data 
similar to a tape recorder. 


The MSM6588 has a stand-alone mode and a 
microcontroller interface mode. In stand-alone 
mode, record/ playback can be selected from 


FEATURES 


— 12bit AD converter 
12bit DA converter 
Microphone amplifier 
Low pass filter (LPF) 
Filter characteristics -40dB/ oct 
¢ Serial voice registers 
1Mbit serial voice register 
(MSM6389): (4) directly addressable 
512Kbit serial voice register 
(MSM6587): (1) directly addressable 
256Kbit serial voice register 
(MSM6586): (1) directly addressable 
¢ Serial Voice ROMs 
1Mbit serial voice ROM 
(MSM6595-XXX) 
2Mbits serial voice ROM 
(MSM6596-XXX) 
3Mbits serial voice ROM 
(MSM6597-XXX) 
¢ Maximum recording time 
262 seconds (when using 3bit 
ADPCM, 5.3kHz sampling) 
¢ Voice triggered starting 
¢ Pause function 
¢ Master clock frequency: 4.096MHz ~ 
8.192MHz 
¢ Power Supply voltage: 5 V 
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a pin and itis possible to control the MSM6588 
by a simple drive timing. In microcontroller 
interface mode, record / playback can be con- 
trolled by commands from the microcontrol- 
ler in microcontroller mode, the MSM6588 is 
much more flexible than in stand-alone opera- 
tion. 


In addition, Recording and Playback with 
fixed message are easily implemented by con- 
necting a serial voice ROM. 


e Package: 44 pin plastic QFP 
(QFP44-P-910-V1K) 


1. Characteristics in stand-alone mode 

e 3bit ADPCM 

e Sampling frequency: 
5.3kHz or 8.0kHz | 
(when the oscillator operates at 
4.096MHz) 
10.6kHz or 16.0kHz 
(when the oscillator operates at 
8.192MHz) 

¢ Number of Phrases: 1,2,4 or 8 

2. Characteristics in microcontroller 

interface mode 

e 3bit/4bit ADPCM selectable 

e Sampling frequency: 
4.0kHz, 5.3kHz, 6.4kKHz or 8.0kHz 
(when the oscillator operates at 
4.096MHz) 
8.0kHz, 10.6kHz, 12.8kHz or 
16.0kHz 
(when the oscillator operates at 
8.192MHz) 

e Condition setting, start, and stop of 
record /playback controllable by 13 
commands. 
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Functional Comparisons of MSM6388 and MSM6588 


MSM6388 


ADPCM bit length 


MSM6588 


Fixed mode 
Fixed mode 
Flex mode 


S/A 
Recording system Direct mode 
MCU Direct mode Fixed mode 
Flex mode 


Original oscillating 
frequency 


Sampling frequency 


frequency: 32kHz 


Others 


Note: S/A ----- Stand-alone mode 
MCU ----- Microcomputer interface mode 


1. ADPCM-bit length 
MSM6588 can select 3 bit /4 bit 
Example: In the case of bit rate 16 kbps 
4 bit ADPCM: 4 bit x 4 kHz = 16 kbps 
3 bit ADPCM: 3 bit x 5.3 kHz = 16 kbps 
2. Record and playback can be tempo- 
rarily suspended by the pause func- 
tion. 


3. Voice triggered recording 


4. Addition of forced RESET terminal 


1.5MHz ~ 4.0MHz (S/A) 
(1.5 ~ 8.192MHz) (MCU) 


Maximum sampling 





4.0MHz ~ 8.192MHz 
(TYP 4.096MHz) 


Voice triggered recording, pause function 
Forced RESET terminal 

Built-in LPF independent driving available 
Maximum sampling frequency: 16kHz 
Reduction of command processing time 


+ Switchover is available by setting the input and output terminals. 


5. LPF external driving available 
Built-in LPF can be used in as single unit. 
When LPF is used for another circuit, the 
LPF of a MSM6588 is available for common 


use. 


6. Reduction of command processing 
time 


Command processing time in microcon- 
troller-interface mode is reduced. 


Example: 


1 nibble command: 256 sec > 16 Lsec 
Address input: 2300 psec — 640 usec 
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7. Addition of flex mode to recording 
system 


Fixed mode: The memory capacities of se- 
rial voice registers are divided by equally 
for the number of channels assigned. 


Flex mode: Thememory capacities assigned 
to each channel become arbitrary. ch0, ch1 
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and soon arerecorded one by one within the 
range of the memory capacities for the serial 
voice register. | 


Direct mode: The memory capacities of 
each channel is directly assigned. The allo- 
cation of the memory capacities are free and 
the address is controlled by a microcontrol- 
ler. 
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PIN LAYOUT (Top View) 44 Lead Plastic QFP 


1. Stand-alone mode (MCUM pin ="L") 


| 33 | CSEL2 


CS3(STBY) | 34 
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2. Microcontroller interface mode (MCUM pin = "H") 


0S3(STBY) 
CSA(RSELO) [35 | 


DVO 





Selection of stand-alone mode or micro- MCUME"H": microcontroller interface 
controller interface mode is controlled by mode 
the level of the MCUM pin. 


ELECTRICAL CHARACTERISTICS 
MCUME="L": | stand-alone mode 
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EXPLANATION OF FUNCTIONS 


e Absolute Maximum Ratings 


Item Unit 
Power supply voltage VDD -0.3 ~ +7.0 V 
Input voltage Vin -0.3~VDD+03 | V 
Storage temperature Tstg pe —55 ~ +150 °C 


Note: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation 
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 


¢ Operating Range 


Power supply voltage VDD Ta = 25°C +0.3 ~ +5.5 V 
Operating temperature jo |  — | 40~485 °C 


Master clock frequency fosc 4.0 ~ 8.192 MHz 
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¢ DC Characteristics 
DVDD=DVDD’=AVDD=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C 


item ‘Symbol| Conditions| Min. | Typ. | Max. | Unit 
‘inputcurent(ote2) | _we | _Vw=voo. ‘| — | — | 2 | oA 
‘L" input current (Note 3) -10 | — | — | pw 
consumption (1) no load 
When power down, pm bam ae rf 
Operating power no load Ta = -40 ~ +70°C 
consumption (2) When power down, | abe | . 
no load Ta = +70 ~ +85°C 


Note 1: Applicable to all input pins, excluding the XT pin. 

Note 2: Applicable to the XT pin. 

Note 3: Applicable to all input pins without pull-up resistors, excluding the XT pin. 

Note 4: Applicable to input pins (ST, SP, PAUSE) with pull-up resistors, excluding the XT pin. 





e Analog Characteristics 
DVDD=DVDD’=AVDD=4.5~5.5V, DGND=AGND=0V Ta=—40~+85°C 


_ttem 'Symbol| Conditions ——_|_Min. | Typ. | Max. | Unit 
DA output relative error | Monel | = ntoload Ss sf — | — | tO | mV 
FIN admissible input VPIN 1 VDD-1 V 
or a 
Op-ampinputimpedance | Am | _— +| 1 | — | — | Ma 
Op-amp load resistance ioe. = ee ee 
AOUT load resistance ae ee ee ee kQ 
FOUT load resistance | Rout f 0 t—<‘i*:Ci SC TF kQ 
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e AC Characteristics 
1. Common characteristics in stand-alone and microcontroller interface mode 


DVDD=DVDD’=AVDD=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C 
When fsam=8kHz 


Item | _symbot_| Min. | typ. | Max. | unit 
RESET pulse width [| ter | ct | — | — [os 
RESET execution time (Note 1) Eee ne, ies ae 


Note: * is proportional to the period of sampling frequency (fsam). 
1) The oscillation stable time is added to trex. 
The oscillation stable time is a few tenths of a ms for crystal oscillators and is a 
few hundredths of a us for ceramic oscillators. 
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2. 


Stand-alone mode 
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The AC characteristic values of stand-alone mode are proportional to the period of the 


sampling frequency (fsam). 


DVDD=DVDD’=AVDD=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C 
When fsam=8kHz 


item | Symbol | Min. | Typ. | Max. | Unit 

ST pulse width (Note 1) | ts | 40 df Uv | lh US 
Hold time of CA1, CA2, CA3, REC/PLAY for MON rise | ten | 1 | — | — | ms 
Address control time at the start of record/playback | tw | — | 1 | -— | ms 
Address control time at the end of recording | toe | — | 1 | — | ms 
Time until the release of voice activation function 

bas aa tspv 500 US 
after input of SP pulse during voice standby pm | = | = | so 
Silence during repeated playback re ee ms 
Time from input of PAUSE pulse until pause tpp Fp = | — | 250 | US 
Time from input of ST pulse to the continuation of p= | 

tpsp 900 Us 

record/playback during pause | 

[Oscillator stable time after input of ST pulse | tana | — | 32. | — | ms 

| SP pulse (during recording) to the fallof MON | tsa | ~~ =| — | 1 | ms 

[SF puse (during playback) tothe tal or on | tse [ — | — | 260 | ms 

i fe fae i 

the end of playback | 

[SF pulse during pausetorevordend | tm | — | — | + | ms 

| SP pulse during pause to playbackend —|_tespa | ~— = |S | 260 | 

[STpusetomonrse | tm Sf | | to 

SP pulse during pause to recordplayback nd [tose [| — | — [| 1 | mm 


Note: 1) When the PDMD pin is “L’, the oscillation stable time is added to tst. The oscillation stable time is a few 
tenths of a ms for crystal oscillators and is a few hundredths of a micro Sec for ceramic oscillators. 
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3. Microcontroller interface mode 
DVDD=DVDD’=AVDD=4.5~5.5V, DGND=AGND=0V, Ta=—40~+85°C 
When fsam=8kHz 
Item | Symbol | Min. | Typ. | Max. | Unit 
RD pulse width tar 20 | — | — | as 
Setup and hold time of CE for RD tcr 30 — ns 
Data valid from fall of RD NS ee ane = a ns 
Data Hi-Z from rise of RD | torr =| — | 10 | 50 | ns 
WR pulse width tww 200 Lo ns 
Setup and hold time of CE from WR | tw =| 30 | — | — | ns 
Data set up time to rise of WR | tows | 100 | — | — | ns 
Data Hold time from rise of WR | twa | 30 | — [| — | ns 
Disable time for RD and WR | 20 | — | — | os 
BUSY time after release of RESET (Note 1) | tee 6 | 6 | 185 US 
BUSY time after input of 1 nibble command . | tee 6 f — | — | te | Us 
BUSY time after input of 2 nibble command " tB2 16 US 
BUSY time after input of 2 nibble command data ~* tap = 16 US i 
BUSY time after input of ADRWR command . 270 iS 
BUSY time after input address data of ADRWR ce 
. | teap 90 Us 
command 
Data input time after input of ADRRD command = * 2700 | — | — | us 
Time between output of address data nibbles during 
twor 90 Us 


Note : Items with * are proportional to the period of sampling frequency fsam. 


: 1) The oscillation stable time is added to ter. 
The oscillation stable time is a few tenths of a ms for crystal oscillators and is a 
few hundredths of a micro Sec for ceramic oscillators. 
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Item | Symbol | Min. | Typ. | Max. | Unit 
Address control time at start of pw | — ff oe 
record/playback 7 
Address control time at end of recording * | too | — | 1 | — | ms 
START command to rise of MON | term | — | — | 14 | ms 
STOP command to fall of MON si | tsecm | — | — | 1 | ms 
START command to RPM bit set ("H" level) tsTcR 16 us 
START command (during voice triggered starting : a totoT eS. i 
function) to VPM bit set ("H" level) 
STOP command to release of standby * ean et | 500 ig 
(during voice triggered starting function) 
PAUSE command to VPM bit set ("H" level) * | tegep Fo | 16 us 
START command (during pause) to i pe | — | fo i 
VPM bit reset ("L" level) 
STOP command (during pause) to VPM bit reset * pwr | | 500 «| aig 
("L" level) 
Delay time after input of . pw Je ff is 
DTRW command 
Delay time after input of pwn |e | = Ws 
When lower 4-bit of x address 
DTRW Delay time after input of pte | 1 | us 
command} middle 4-bit of x address 
executed | upper 4-bit of x address 
[Delay ime ater input of REC command ~ [twee | 76 | — | — | 1 
[Delay time aferinput of write data | two | 50 | — | — | 1s 
[Delay ime after input of PLAY command* | tn | 60 [| — | — | 1s 
| Delay time after input of STOP command” | twsp | 16 | — | — | 4s 
| ExT commandtoriseofMON | tem | 125 | ~— | 330 | os 
"H!" level time of MON “| tw [| — | 31 | — | os 
When | ‘L" level time of MON “| tm | — | 4 | — | os 
EXT (during recording) 
(during recording) 
| STOP command untilrise ofMON * | __tesp_— | — | — | 100 | os 


Note : Items with “are proportional to the period of sampling frequency (fsam). 
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TIMING DIAGRAM 
Reset Function and Power Down Function 


1. Stand-alone mode when the PDMD pin is "L" 


Unstable Nee tare} Power down 


Reset operation Standby for 
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Stand-alone Mode 
1. Timing during recording (PDMD pin="L", VDS pin="L") 
| | | 
LLLLLLY TI LLL 
CAI ~ CA3 WH TTL, 


RESET TTT) Lt TTT 


REC/PLAY LLL) i LUMI LLL: 
Ist tan 


RESO ~RSEL2 ( / 
feetiesea tt} LX NA 


tt tsp 
i 


' 
___ tspar Soaks 
Oscillation start pears) Oscillation stop 


Oscillation in progress 


tana | 


| tapt tape 


Power down X Analogstabletime X , X Recording =  \ , XX Power down 


Address control Address control 





Zi Timing during voice triggered starting function on record 
(PDMD pin="L", VDS pin="H") 


RESO ~ RSEL2 : : 


CSEL1, CSEL2 ; 1 7 


CAI ~ CAS MX RLM 


mn 


ee ee | 


“tepy 


_tepan as 
Oscillation start pe Oscillation stop 


Oscillation in progress 


tana | 


7 aa 
Power down X Analog stable time 


Standby forvoiceX _. _X Recording _——X___X_Power down 


Address control Address control 


‘Determined as voice When the STOP pulse is input during the standby for voice, 
the LSI goes into the power-down state. 
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3. Timing during playback (PDMD pin = "L") 


RESET —(\) 
REC/PLAY (I) 


(I) 


ty tsp 


(I) a 


. 
t 
t 


tana! taor tap1 


eS 
Power down Standby Y | Playback Standby transition time } Power down 


Stable time transition time 


\ 
1 
1 
\ 
! 
1 
1 
' 
\ 
' 
| 





4. Timing during repeated playback (PDMD pin = "L") 


(0) | 


| tana. tao typ ; 


PowerdownX = ¥ ————‘X_ First playback =} Second playback// n-th playback} «sy Power down 


Analog stable Standby No voice Standby 
time transition time transition time 
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5. 


Timing during recording (PDMD pin="H", VDS pin="L") 


RESO ~RSEL2 (1 | 
CSEL1,CSEL2 (I 


| | 
CA1 ~ CAB THM RU TTIULLUULLLULULNLLLLLLLIILL_, 


RESET 





) | 
REC/PLAY LLL) (HMMM LLL 


tst 


toan 


t ot 


Oscillation start 


Oscillation 
stop 


Oscillating 


Standby 


Power down Address control Address control 


Timing during voice triggered starting function on record 
(PDMD pin="H", VDS pin="H") 


| 
CSET cSELD {i ZL OTT 
CAL ~ CAS TINT. 


RESET 
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tcan 


Oscillation 


t 
start bes a ie Oscillation stop 


Oscillating 


tans tang 


Power down Standby Standby for voiceX . X Recording X , X Standby X Power down 


Address control Address control 


Determined as voice When the STOP pulse is input suring oe say for voice, 
the LS! goes into the power-down s 
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7. Timing during playback (PDMD pin = "H") 


RESET (I) 
RECIPLAY (1) ZA CLL 


Standby ee a Playback Standby _} Power down 


Power down Address control 


(Op) oes 


1/2 VDD | 


t { 
; level 

GND level 7 ! ! ? GND level 
| | | ! 


t 
! AD | 


Powerdown } Standby \} — X_ Firstplayback } — 2ndplayback// n-th playback — } Standby { Power down 


Address control No voice 


tant 


t 
A ann 
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9. Timing of pause in record/playback 


Start pulse 


Standby Record/Playback X Pause | XRecord/PlaybackX Pause = X Standby 





Note:  tpgpy------ for recording or playback with the PDMD pin = "H’ 
tpspo------ for recording or playback with the PDMD pin = "L" 
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Microcontroller Interface 


1. Data read (RD pulse) 


MM 





2. Data write (WR pulse) 


DO ~ D3 (1/0) 
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3. Input method of 1 nibble command 
(NOP, PAUSE, PLAY, REC, START and STOP commands) 


DO~D3 (I/O) 


\ 


Status output 
Status register 


BUSY bit 


t 
[a RW 


t 
‘ 
| 
| 
1 
I 
t 


Status output 


x 

Command input (first nibble) 
et | 

Status register (2 

BUSY bit 
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5. Input method of ADRWR command 


' 
4 
4 
' 
4 
‘ 
' 
t 
t 


DO DS UO) ee AI eee AS eee 
fo oo™y \ Address data \ Address data input \_ Address data input 


Status input (test nibble) | input (2nd nibble) ; (3rd nibble) (9th nibble) WR pulse 

| t | . 

. taaw '_ teap 1 teap '  teap _ /* input enabled 
Status register Se te RY tne ——BAD 


BUSY bit gece ee te ee 





Note 1: In the BUSY bit of the status register, input the command after checking that it is not in the BUSY state. 
Note 2: Next, input the address data into 2nd through 9th nibble command, but after checking that the status is 
not BUSY by either method as follows. 
¢ Check on the BUSY bit of the status register 
e Input the next WR pulse after the waiting time of tgaw or tgap 


6. Input method of ADRRD command 


— > 


WR, RD pulse 
twor - input enabled 
|=e—_——s- 


p0-03 (vo) —}-C}-————{}—{1}+{H}---- {1} +} 
\. 


Command input Address data output Address data output 
(first nibble) (2nd nibble) (8rd nibble) (4th nibble)....(8th nibble) (9th nibble) 





Note 1: In the BUSY bit of the status register, input the command after checking that it is not in the BUSY state. 
Note 2: Next, read out the address data into 2nd through 9th nibble command, but this can not check the BUSY 
bit by the RD pulse input. Input the next RD pulse after the waiting time of twar or twor. 
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7. Recording method by START command 


STBY 


Status register 
BUSY bit 
RPM bit 


Reset operation Address control 
in progress 


| tspev 
| 


Status register 
BUSY bit 
RPM bit 
VPM bit 


1 
cae ee tstcr, tstcv 


Standby _ Standby for voice | Recording Xi Standby 


Address control Address control 


When STOP command is input, the 
LSI enters standby for recording. 


Determined 
as voice 
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9. Playback method using START command 


) CO NTT, 

(I) ! ! 

i 
DO ~ D3 FG a 


\ ; xX START command ; Xx (STOP command) 
; Status 
i 


| 
tspcm 


tstcm 


MON 
STBY 


Status register 
BUSY bit 


RPM bit eeeiiee Sheena ge ee 

‘ one |__| sang — 
tstcr 

AOQUT (0) i 1/2 VDD level 


4 
GND level ! GND level 


tao1 


—__—-| 


Powerdownk  —s_i Standby one od Playback Standby \ Power down 


Reset operation Address control 
in progress 





10. Timing of pause in record/playback using PAUSE command 


Status register 


BUSY bit 


RPM bit 


VPM bit 


t t ' 
l t I 
Standby [Record/Playback Pause Record/Playback{__—= Pause = X_ Standby 
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11. Timing of data transfer by DT[RW command 


jo Next command 
pwvSP 


“ee 


input enabled 


DO~D3 (I/O) 

t STOP 
\ command 
DTRW lower 4-bit middie 4-bit upper 4-bit ' REC Write-in PLAY 
command of x address ofxaddress of x address command data command 


Address input 





12. Timing of recording by EXT command 


DO~ D3 (V/0) 9 -§—ig-io. 
REC ! Vd 


command comand | ADPCM data Stop scninena 
! : ,-» Next command 


tem : MH, ML tay ese tye input enabled 


eo {| Ho! 


Power down Standb Power down 
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13. Timing of playback by EXT command 


0» LS, 
RS be ae © meatal cers © peace | ‘aac 1 0) am 


{ ! 
t 1 
t t 
t ( 
' ' 
I ' 
| t 
| i 
| { 
‘ ' 
| I 


DO~ D3 (1/0) 


command: command AdPCM se horon i i STOP command 
Status Next gommand 


tem tML tesp_'twexh input enabled 
fgg gs pw ESP, twex, 


IE. Gil ne emrcecererictesl Roce eccgnall eteck Neem dhona'doee 


STBY 7 


1/2 VDD level be ge 
eve eve 
AOUT (0) ’ : 
_a~ OND level ] GND level 


Power down ‘Playback Power down 


: —{} {1} {HH} 
\ Play '\ EXT 





593 


 MSM6588 _ ~C | OKI Semiconductor 


EXPLANATION OF PIN FUNCTIONS 
Common Functions in Stand-Alone Mode and Microcontroller Modes 


Pin Name 1/0 _ Function 
DVDD | ou Digital power supply pin 
DVDD’ | — _ | Digital power supply pin 
AVDD Poe Analog power supply pin 
DGND |_| Digital GND pin 
AGND pe | Analog GND pin 
SG a aa Output pin for analog circuit reference voltage (signal ground) 
MIN P| Inverting input pin for the built-in OP amplifier. Non-inverting input 
LIN pin is connected to SG internally. 
MOUT MOUT and LOUT are output pins of the built-in OP amplifier for MIN 
LOUT a and LIN, respectively. 
AMON This pin is connected to the LOUT pin in recording mode and to the 
DA converter output in playing mode. Connected to the built-in LPF 
input (FIN pin). 
FIN | 1 | Input pin for the built-in LPF. 
FOUT Output pin of the built-in LPF. Connected to the AD converter (ADIN 
, = | pin) input. 

ADIN | 1 | Input pin for the built-in 12-bit AD converter. 

AOUT Output pin for the built-in LPF. Output pin for playback waveform. 
7 Connected to the speaker drive amplifier. 

SAD (Senal Address Data) Connected to the SAD pin of serial voice register. 
a This pin outputs the Read/Write header address. 

SAS (Serial Address Strobe) Connected to the SAS pin of serial voice register. 
7 | Clock pin to write the serial address. 

TAS i (Transfer Address Strobe) Connecd to the TAS pin of serial voice register. 
Clock pin which tranfers the serial address data to the address counter 
inside the serial voice register. 
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Pin Name 


RWCK 


(STBY) 
54 (RSELO) 


CS4 (RSELO) 
RSEL1 
RSEL2 


MCUM 


4 


1/0 


/0 


© 


ne 
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Function 
(Read/Write Clock) Connected to the RWCK pin of the serial voice register. 
Clock pin for reading and writing data to the serial voice registers. 
(Write Enable) Connected to the WE pin of serial voice register. The pin 
to select read or write mode. 
(Data 1/0) Connected to the DIN and DOUT pins of serial voice register. 
Data input and output mode. 
(Chip Select) Connected to the CS pin of the serial voice register. 
CS3 pin and CS4 pin have different functions depending on the 
number of serial voice registers to be connected. The number of serial 
voice registers is selected by the RSEL1 and RSEL2 pins. 
CS3 (STBY) pin becomes CS3 when four serial voice registers are used\, 
otherwise it is the STBY pin which outputs a "H" level at power down. 
CS4 (RSELO) pin becomes CS4 when four serial voice registers are used, 
otherwise it is the RSELO-pin used to select the number of serial voice 


registers used. 


( 


RSEL1 
CS3 (STBY) ST 
CS4 (RSELO) R 


(Register Select) Those pins are to select the number of serial voice 
registers to be connected. 


RSEL2 
RSEL1 


RSELO (CS4 





Number of 





This pin is to select stand-alone mode or microcontroller interface 
mode. 

"L" level---- stand-alone mode 

"H" level---- microcontroller interface mode 
The LSI is initialized and goes into the power-down state by input of 
a"L" level. 
Connect to an oscillator. Use this input when providing an external 
clock. When at power down input the GND level instead. 
Connect to an oscillator. Leave open when using an external clock. 
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Stand-Alone Mode 


Pin Name 
REC/PLAY 


ST 


CSEL1 
CSEL2 


CAI 

CA2 
CA3 
SAM 


PDMD 
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Function 
This pin is to select recording or playback. When an "H" level is input, 
the LSI is in record mode. 
When an 'L" level pulse is input, record/playback is started. Internal 
pull up connected. 
When an "L" level pulse is input, record/playback is ended. Internal 
pull up connected. 
When an "L" level pulse is input, record/playback is suspended. Inter- 


nal pull up connected. 
These pins are to select the number of recorded words and control 
mode. When the number of the recorded words is wished to be selected 
in one word, select Flex mode. 

CSEL2 


CSEL1 


Number of 
recorded words 


Control mode 





These pins are to specify the channel. 
(Refer to Explanation of Functions.) 


This pin is to select the sampling frequency. 
The following is the relation between the master clock frequency 
(fosc) and sampling frequency (fsam). 

Numbers inside the parenthenses ( ) are for fosc=4.096MHz 


fsamp fosc 


768 912 





(5.3kHz) /(8.0kHz) 


This pin selects transition to the power down state. 

"L" level---- The LS! enters power down state automatically except dur- 
ing record/playback. 

"H" level---- The LSI enters standby state except during record/playback. 
The power down state can be entered by the RESET pin. This mode 
must be active when using the built-in LPF in an external circuit. 


OKI Semiconductor MSM6588 


Pin Name i/O Function 
VDS This pin is to select voice activated recording when the voice input 
exceeds the preset amplitude. Input an "H" level and the voice activa- 
tion circuit is enabled. Input an "L" level to disabel the voice activation 
circuit. 


MON | Outputs a "H" level during record/playback. 
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Microcontroller Interface Mode 


Pin Name 


MON 


TEST 
TEST 
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Function 
Bi-directional data bus. Performs input/output of commands and data 
with an external microcontroller. 


This pin is to input WRITE pulses. Input is a"L" pulse when commands 
or data to the DO~D3 pins are to be input. 

This pin is to input READ pulses. Input is a "L" pulse when output 
Status or data from the DO~D3 pins is to read. 

Chip enable. A "H" level on this pin disables WRITE (WR)/READ 

(RD) input pulses. Input/output of data through the DO~D3 pins is dis- 
abled. | 
Outputs a "H" level during record/playback. 

When record/playback is in operation using the EXT command, clocks 
for synchronization are output. 





These pins are for LSI testing at the factory. Input a ‘L' level to the 
TEST pin and an "H" level to the TEST pin. 
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EXPLANATION OF FUNCTIONS 


Recording Time and Memory Capacity 


Recording time depends on the memory 
capacity of the external serial voice regis- 
ters, sampling frequency, and the ADPCM 
bit length, and is expressed as 


Recording time = 


1.024 X memory capacity(kbit) 


sampling frequency (kHz) x bit length © 


For example, if the sampling frequency is 
5.3kHz with a 3bit ADPCM and 4 serial 
voice registers, it is possible to record up to 
262 seconds because 


Recording time= 


1.024 x 1024 (kbit) x 4 


= 262 d 
5.3 (kHz) X 3(bit) seconey) 
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Analog Input Amplifier Circuit 


This LSI has two built-in OP amps for amp- 
lifying microphone and line outputs. Both 
have pins for inverted input and output 
fromtheOP amps. Analog circuit reference 
voltage SG (signal ground) is input to the 
LSI as the non-inverted input. 


When amplifying, prepare an inverse am- 
plifying circuit and adjust the amplifying 
ratio by external resistors. 


= 
OP amplifier 1 OP amplifier 2 
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Connection of LPF Circuit Peripherals 


Inside the LSI, the AMON pin is connected 
to the output of the amplifying circuit in 
recording mode (LOUT pin) and output of 
the DA converter in playback mode. This 
means that the AMON pin is directly con- 
nected to the input pin (FIN pin) of the built- 
in LPF. 


Both the FOUT pin and AOUT pin are out- 
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put pins of the built-in LPF. The FOUT pin 
is connected to the input pin (ADIN pin) of 
the AD converter and the AOUT pin is con- 
nected to a speaker through the speaker 
amplifier. 


The connection of the FOUT pin and the 
AOUT pin changes according to the output 
of LPF, SG level or GND level inside the LSI 
depending on the operation state which is 
summarized by the following: 


¢ Microcontroller interface mode and stand-alone mode when the PDMD pin="H" 


| At power down 
Analog pin 


During operation (RESET pin="H") 


(RESET pin="L") Recording mode Playback mode 
: LPF output 
FOUT pin GND level LPF output 
(record wave form) : 
LPF output 
AOUT pin GND level SG level P 
(playback wave form) 


e Stand-alone mode when the PDMD pin="L" 


FOUT pin ~ GND level 
AOUT pin GND level 
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Recording mode 


During operation 


LPF output oe 

outpu 

(record wave form) P 

LPF output 

GNDIevel re 
(playback wave form) 
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¢ Microcontroller interface mode and stand-alone mode when the PDMD pin="H" 


Speaker drive amplifier 


Playback 
mode 





Note: Switches in the figure denote the state during record operation. 


e Stand-alone mode when the PDMD pin="L" 


Speaker drive amplifier 


Playback 


mode 





Note: Switches in the figure denote the state during record operation. 
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LPF Characteristics 


This LSI has a built-in fourth order LPF 
using switched capacitor filter technology. 


The filter characteristics are —40dB/oct. 
Both the cut-off frequency and frequency 
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characteristics change in proportion to the 
sampling frequency (fsam). 


The cut-off frequency is preset to 0.4 times 
the sampling frequency. The following 
graph depicts the frequency characteristics 
of LPF when fsam = 8kHz. 


A FLT TEP 
| 
pee 





LPF Frequency Characteristics (fsam = 8.0 kHz) 
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Voice Triggered Starting Function 
This LSI has a voice triggered starting func- 


tion that starts recording when the ampli- 
tude of voice input exceeds a preset thresh- 


old. 


The voice triggered starting function is con- 
trolled by the VDS pin in stand-alone mode 


Stand-alone mode 
Microcontroller interface 


Vocie detection level 
Vvds 


Note: Values inside ( ) are for VDD = 5.12V. 


Voice input level 
(ADIN-pin) 


1/2 VDD 


Start signal input 


wsem[ tf — [#8 


No voice 


starting (+80mV) 
function 
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and by the VDS command in microcontroller 
interface mode. The voice standby state can 
be released by a STOP pulse or the STOP 
command. 


During recording/playback using the EXT 


command in microcontroller interface mode, 
voice triggered starting cannot be used. 


H 


-+VDD/64 +VDD/32 +VDD/16 


triggered 


(£160mV) | (+320mV) 


Upper threshold 
+ Vvps 


S 
Lower threshold 


+» Determined as voice, recording starts 
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How to Connect an Oscillator 


Connect a ceramic oscillator or a crystal oscil- 
lator to XT and XT pins as shown below. 


OKI Semiconductor 


The optimal load capacities when connect- 
ing ceramic oscillators from MURATA 


‘MBG. and KYOCERA CORPORATION are 


shown below for reference. 
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7 7 


Ceramic oscillator 
Type 
CSA4.00MG 
CST4.00MGW 
MURATA| CSA6.00MG 
MFG. | CST6.0OMGW 
CSA8.00MTZ 
CST8.00MTW 
KBR-4.0MSA 
KBR-4.0MWS 
KBR-4.0MKS 
PBRC4.00A 
KYOCERA] KBR-6.0MSA 
CORPO: | KBR-6.0MWS 


RATION (with capacitor) 


KBR-6.0MKS 
PBRC6.00A 
KBR-8.0M 


KBR-8.0MWS (with capacitor 


(with capacitor 


Co 
ee 


, Optimal load capacity 


Freg(MHz) 2(pF) 


30 


33 33 


PBRC8.00A - 
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How to Connect Power Supply divided into two routes on the wiring, one is 
to the analog section, and the other is to the 
This LSI uses a single power supply which is logic section. 








DVDD DVDD’ AVDD 


MSM6588 





DGND AGND 


It is not permitted to have two power sup- section separately because it may cause a 
plies for the analog section and the logic latch-up. 

Not good Not good 

Power supply 


+5V 
for analog | | I | 
Power supply — — 
for digital DVDD DVDD' AVDD 


DVDD DVDD' AVDD 
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Data Configuration of External Serial 
Voice Registers 


The external serial voice registers are com- 
posed of (X address in the word direction) x 
(depth of 1K-bit) and are divided into the 
channel index area and the voice (ADPCM) 


Connected serial voice registers Memory 
capacity (bit) 

256K 

512K 
1M 
2M 
3M 
4M 
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data area. 


The maximum address of X address in the 
word direction can be summarized in the 
following table depending on the memory 
capacity of the connected serial voice regis- 
ters: 


Maximun X address 


OFFh 
-1FFh 
3FFh 
7FFh 
BFFh 
FFFh 


OKI Semiconductor MSM6588 


1. Channel index area The start address and stop address are ex- 

pressed by 12-bit and by 20-bit, respec- 
Addresses 000h-007h, are header addresses tively. They store the header and tail ad- 
for the serial voice registers and are known dresses of the voice data for each channel. 


as the channel index area which store the 
start and stop address of each channel. 


Depth of 1 K-bit in the Y direction 


20-bit 12-bit 992-bit 


X address [$$$ ng fg 


000h 
00th 
002h 
003h 
004h 
005h 
006h 


007h 


Start address 
lee sb 


Header X address of channel 


—~=——rvrvovvrv— 


Stop address 


EEE EE EEE 
Tail Y address of channel Tail X address of channel 


er eae 


Lower ——___—_—-w» upper _ Lower upper 
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2. Voice (ADPCM) data area 


Addresses after 008h of the X address are the 


X address 


ADPCM data 


X direction ) 


Maximum 
address 


The storage method of ADPCM data per 1 
address in the X-direction (1K-bit) is differ- 
ent for 3-bit and 4-bit ADPCM. It is summa- 
rized as follows: 


OKI Semiconductor 


voice data area and store ADPCM data. 


Depth of 1K-bit in the Y direction 





3-bit ADPCM 


3-bit data x 340 samples = 1020-bit stored in 
the 1K-bit memory area. The Y address is 


assigned one address per two samples and 
is controlled by 00h-A9h. 













00h Oth 
address 





4-bit ADPCM 


4-bit data x 256 samples = 1024-bit are stored 


address 
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1K-bit in the Y direction 





Ya fn i nc ne —— -- - -- 


ADPCM | ADPCM } ADPCM | ADPCM EE ADPCM ADPCM 
1 2 3 4 339 4-bit 340 


1K-bit in the Y direction 


ADPCM ADPCM ADPCM Se ADPCM ADPCM ADPCM 
1 2 3 254 955 256 








AQh - | 





in the 1K-bit memory area. The Y address is 
assigned one address per two samples and 
is controlled by 00h-7Fh. 
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Selection of Serial Voice Registers 


RSEL1 and RSEL2 are used select the type 
and the number of serial voice registers 
connected externally. 


RSEL2 
RSEL1 


RSEL (CS4) 


Number of serial 
voice registers 


Recording Control Modes 


The recording control modes include fixed 
and flex mode during stand-alone opera- 
tion and fixed, flex and direct mode during 
microcontroller interface operation. The 


Number of 
RCON CSEL2 CSEL1 ; 
| recording words 
H 
8-word 
1. Direct mode 


This mode can be used in microcontroller 
interface mode only. 


The start and stop address of each channel 
are input to the channel index area directly 
from the microcontroller. This means that 
the assignment of memory capacity of each 
channel is controlled by the microcontrol- 
ler. 


2. Fixed mode 
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The CS4 (RSELO) pin functions as a CS4 
output pin when RSEL1=RSEL2="H" and as 
an RSELO input pin otherwise to select ei- 
ther 512Kbit or 256Kbit. 


fee cel ceed oe lee ea 
be 


L H 

H L 
(1) (1) (1) (1) (1) 
One One One Two Four 


recording control mode is specified by the 
CSEL1 and CSEL2 pin in stand-alone opera- 
tion and by data input via commands 


(RCON, CSEL1 AND CSEL2) during micro- 


controller interface operation. 


Control mode 


Direct mode (only in microcontroller 
interface mode) 
Fixed mode 


(When the number of the recorded words is wished 


to be selected in one word, select Flex mode.) 


Flex mode 


This mode can be used in both stand-alone 
mode and in microcontroller interface mode. 


The start and stop address of each channel 
can be set indirectly by the channel selection 
(CA1-CA3) and they are input to the chan- 
nel index area. 


The memory capacity of the external serial 
voice register equally divided by the num- 
ber of recording words is assigned to each 
channel by CSEL1 and CSEL2. 


(Hereafter, this will be called the channel 
memory capacity). 
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When recording, ADPCM data is written -in 
from the header address of theselected chan- 
nel memory capacity. When stopping re- 
cording by the STOP signal, the memory 
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capacity after that is unused. 


Anexample of selecting 4-word as thenum- 
ber of recording words. 


Memory capacity of serial voice register 


cho header address 
Unused —. 


chi header address 


ch2 header address ch3 header address. 
Unused Unused —, 


l= Wi * |= Yh» WM 


chO memory capacity chil memory capacity 


+ Channel index area 


3. Flex mode 


This mode can be used in both stand-alone 
modeand in microcontroller interface mode. 


The start and stop address of each channel 
are indirectly set by channel selection (CA1 
— CA3) and are input to the channel index 
area. 


When recording at the initial state (no re- 
cording has been performed in any chan- 
nels), itis necessary to record in the order of 
ch0 to ch7. When starting recording of ch0, 
ADPCM data is stored from the header of 


ch2 memory capacity 





ch3 memory capacity 


the voice data area and the recording is 
stopped when the STOP signal is input. 
When the STOP signal is not input, record- 
ing is stopped when the maximum address 
of the serial voice register reached. 


When ch1 is selected subsequently, the re- 
cordable memory area starts from the ad- 
dress incremented by +1 from the stop ad- 
dress of ch0 through the maximum address. 
Similarly, the recording continues to ch2, 
ch3..... The start address of chn is the one 
incremented by +1 from the stop address of 


Memory capacity of serial voice register 


Channel index area 


\._ ch0 start address = STO 
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Channel Usage 1. Selection of a channel in direct mode 
and flex mode 

A channel can be specified by CA1, CA2 and 

CA3. In stand-alone mode, CA1-CA3 pins The number of recording words is 8 and is 

are used while in microcontroller interface specified by CA1—CA3 as follows: 

mode, command data is input with (CA1- 


CA3). 
AS [enna Channel 
L ch 
cha 
H chd 
H chs 
H ch 
H ch? 
2. Channel selection in fixed mode corded words (CSEL1, CSEL2) and channels 


(CA1-CA3) is shown in the following table. 
The relationship between the number of re- 


je | rors 
CSEL2 | CSEL1 — CAS CA2 CA1 Channel 
| recorded words 
cho 
ch 
poke | te 
fest le. le SI a ath 
Rect ee ei eat 
ch 
a ee ee 
Pp ok Ut kT C= ct 
ee ee 
po | T= ct 
; pe | awe | -E—}——} = — cho 
i re ee eee 
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The relationship between the external serial words and the channel memory capacity is 
voice registers, the number of recorded shown in the following table. 


Channel memory capacity 


CSEL/CSEL| Number of : 
256K bit 512Kbit 1Mbit 2Mbit AMbit 
2 1 recorded words serial ' serial ' serial serial serial 
voice register | voice register | voice register | voice register | voice register 
32Kbit 64Kbit 128Kbit 256Kbit 512Kbit 
L L 8-word 
(1 second) (2 second) (4 second) (8 second) (16 second) 
L ji d 64Kbit 128Kbit 256Kbit 512Kbit 1Mbit 
-wor 
(2 second) (4 second) (8 second) (16 second) | (32 second) 
128Kbit 256Kbit 512Kbit 1 Mbit 2Mbit 
H L 2-word 
4 second 8 second 16 second 32 second 64 second 


Note: Numbers in ( ) are recording time of each channel when the bit rate is 32kbps. 





Assignment to channel and channel memory capacity when connecting a 1Mbit serial voice register 








Channel index area 


X address of serial voice register 





RQ 






CSEL2 CSEL2 < & é £ é £ e é & 
8-word 77 = = ~ ~ = > > 
L Ly.) =©=60C A cho Echt chic ch6 ch? 
Sos Ss s Ss S Ss S Ss 
ss ES = = x x % oS 
<< < = = <= 
| end i was wae jam te 
asKord S a = wi os 
er a / a a eo a 
= <= <= <= <= 
ss S 3 S 
ao & — N oD 
E f ' 
2-word 
a. te. 1... ae a 
can kam S 
ss S 
s fc 
Le 
H 8-word S = 


ooohSs 


By combining CSEL1, CSEL2, CA1, CA2 onds and ch3=8 seconds (fsam=8kHz, 4 bit 
and CA3, it is possible to assign (the en- ADPCM). 
circled channels) chO=16 seconds, ch2=8 sec- 
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Operation in Stand-alone Mode Transition to power down mode is selected 
by the PDMD pin and is summarized as 
1. Power down function follows: 
PDMD pin Power down operation 
L The LS! automatically enters the power down state except during recording/playback. 
The LSI powers down by input of a "L" level to the RESET pin. When the RESET pin="H" level, 
H the LSI is in stand-by mode and the analog circuit is active. When using the built-in LPF with 


and external circuit, select this mode. 


During power down, the LSI stops oscillat- 2. Master clock frequency and sampling 
ing to minimize power consumption and frequency 
the circuit enters the initialized state. 


The relationship between the master clock 


When using an external clock, input the frequency (fosc) and thesampling frequency 
GND level to the XT pin to reduce power (fsam) is summarized in the following table 
consumption. by the SAM pin. 


fosc fosc 
fsam 768 512 





(5.3kHz) (8.0kHz) 


Note: Numbers inside ( ) are for master clock oscillation fosc = 4.096 MHz. 
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3. Method of recording 

(1) Select the sampling frequency by the 
SAM pin. 7 

(2) Select voice activation by the VDS pin. 

(3) Select the number of words by the 
CSEL1 and CSEL2 pins and the chan- 
nel by the CA1, CA2, and CA3 pins. 

(4) Input the"H" level to the REC/PLAY 
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pin to set recording mode. 


Start pulse 


(5) 


Invalid 


OKI Semiconductor 


Input a "L" pulse to the ST pin to start 
recording. To finish recording in the 
middle, input a SP pulse. The time 
between these two pulses is recording 
time. 


When recording is started by input of 
a"L" pulse to the ST pin and continues 
to the end of the channel memory 
capacity, the recording is automati- 
cally finished at that point. 


The MON pin outputs a"H" level dur- 
ing recording. 


x Stop pulse 
‘ 
Recording in progress (stopped in the middle) | 


|---| 
Channel memory capacity 


| 


Start pulse 


| 
™e. 
eee —t—~<CS~*«S 


Recording in progress 


Channel memory capacity 


Recording automatically finished 





OKI Semiconductor 


(1) 


(2) 


(3) 


(4) 


Method of playback 


Select the sampling frequency by the 
SAM pin. 


Select the number of words by the 
CSEL1 and CSEL2 pins and the chan- 
nel by the CA1, CA2 and CA3 pins. 


Inputa"L" level to the REC/PLAY pin 
to set playback mode. 


Input a "L" level pulse to the ST pin to 
start playback. When played back for 


Start pulse 


MSM6588 


the duration of recorded time, the play- 
back ends automatically. 


To stop the playback in the middle, 
input a "L" level pulse to the SP pin. 


The MON pin outputs aH" level dur- 
ing playback. 


Donotstart playback in channels not 
recorded because the playback data 
and time are undefined. However, 
playback under these conditions can 
be halted by a SP pulse. 


Playback in progress (Same as recording time) 


Start pulse 


Playback automatically 
finished 


| | 7 pulse 


Playback in progress (stopped in the middle) 
| $$ $ i$ i i i i $i i i$ i i$ i $i i | 


Recorded time 





By maintaining the ST pin at "L" level, repeated playback is possible. 


First playback 





2nd playback 


3rd playback 
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5. Method of pause in record/playback 


By input of a "L" level pulse to the PAUSE 
pin during record/ playback, inputa"L" level 


Start pulse 


Start pulse 
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pulse to the ST pin. The recording/play- 
back is finished when a "L" level pulse is 
input to the SP pin. 


Start pulse 


» Pause pulse 


Pause 


1. Resume 


I ee ee 


After resuming record/playback, the voice 
triggered starting function circuit does not 
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ye Stop pulse 


y» Pause pulse 


Pause 


Record/Playback finished 





operate and the recording is resumed when 
a START pulse is input. 
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6. Operation in voice triggered record- 
ing 


By input of a"H" level to the VDS pin, voice 
triggered recording can be performed. Us- 
ing the voice activation function, the memory 
capacity can be utilized effectively by elimi- 
nating any data prior to voice detection. 


Start pulse 


MSM6588 


However, it does not remove silence data 
during the recording. 


Input of a ST pulse initiates standby for 
voice and recording begins when voice is 


detected. The MON pin outputs a "H" level. 


+ ee 


Stop pulse 


| 


Determined as voice 


Standby for voice Recording in progress 





Whena STOP pulse is input during standby 
for voice, the standby for voice is finished 


Start pulse 


Standby for recording 


Standby for voice 


and the LSI enters standby for recording. 


Stop pulse 


Standby for recording 





617 


MSM6588 


7. Method of re-recording 
7.1 Fixed mode 


In this mode, because the memory area that 
each channel can use is already assigned, re- 
recording can by performed without inter- 
fering with the contents of other channels. 
Re-recording can be performed from the 
beginning similar to a new recording, re- 
gardless of the previous recording time. 


7.2 Flex mode 


In this mode, recording for each channel is 
started from the address incremented by +1 
from the address of preceding channel, chn- 
1 (if chO, the header address of the voice data 
area) and the recording continues until the 
input of a SP pulse. If a SP pulse is not input, 
the recording is continued until the maxi- 
mum address of the external serial voice 
register. This indicates that if the duration 
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of recording is longer than the previously 


recorded time, itinterferes with the contents 
of proceeding channels. 


The following shows an example in which 
the first recording is performed as in Figure 
(a) and after that each channelis re-recorded. 


If the duration of re-recording of ch0 is 
shorter than the initially recorded time, all 
the channels function properly as shown in 


Figure (b). 


If the duration of re-recording of chl is 
longer than the initially recorded time and 
reaches the range of ch2, ch0O, and ch1 func- 
tion properly but the playback data of ch2 
becomes undefined as ch2 is played back 
from the middle of ch1 data. 


By re-recording ch2 as shown if Figure (d), 
ch0-ch2 function properly. 


OKI Semiconductor 


Memory capacity of external serial voice register 


ch0 stop address=SP0 


Channel index area \ 


ch0 


‘ chO start address=ST0 


SPO Unused SP1 


' 


_\ _\ 
a ee / 


STO ST 


ch0 new (normal) 


it 


ch0O new chi new 
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ch2 new 





8. Pull up resistor connected internally totheST,SP and PAUSE 
pins. However, the resistor is disconnected 
In stand-alone mode, a pull-up resistor is during a "L" level input to the RESET pin. 
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Operation in Microcontroller Interface 
Mode 


There are 13 data bus commands, D0~D3 
and WR, RD and CE which control the 
MSM6588 in this mode. It has an internal 
status register so that the state of the LSI can 
be monitored. 


1. Command input method 


Input of commands and data can be per- 
formed by input of a "L" level (WR pulse) 
during command data input on the D0~D3- 


pin. 


Input of a "L" level (RD pulse), outputs 
_ status or data to the D0~D3-pin. 


The CE pin controls enable/disable of the 
WR and RD pulses. Input of a "L" level 


\) CLA KILLA ML 


LLL 
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enables WR and RD pulses, whilea"H" level 
disables WR and RD pulses and D0~D3 
become high-impedance. When using the 
D0~D3-pin with the MSM6588 alone, the CE 
pin can be fixed at the "L" level. 


1.1. Input method of 1 nibble command 
Input a RD pulse to fetch the contents 
of the status register and make sure 
that the BUSY bit is 0. When it is 1, 
repeat input of RD pulses until it be- 
comes 0. 


(1) 


(2) Send acommand to the D0~D3-pin to 


input a WR pulse. 


Confirm that it is not BUSY state as in 
(1) during input of the next command. 


Alternatively, wait for the duration of 
the BUSY time. 


(3) 


1) SS SS SSS SS 


ae; 


Status output 
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X 


Command input 





Me 


Status output 


Busy time | 


Next command 
— 


input enabled 


OKI Semiconductor MSM6588 


RD pulse input Status output 


BUSY bit confirmed 


WR pulse input Command input 





1.2 Input method of 2 nibble command (3) Input a RD pulse and wait until the 
BUSY bit becomes 0. Alternatively, 
(1) Inputa RD pulse to confirm the BUSY wait for the duration of the BUSY time. 
bit. 
(4) Set data to the DO~D3-pin to input a 
(2) Send acommand to the D0~D3-pin to WR pulse. 
input an WR pulse. 


~ 
Status ‘Ist nibble Status 2nd nibble 
‘Command Command 


| Busy time ! 


2nd nibble 
ae Command 
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D pulse input 


R pulse input 


| RD pulse input 


Yes 


WR pulse input 


V 


622 


OKI Semiconductor 


Status output 


BUSY bit confirmed 


1st nibble, command input 


Status output 


BUSY bit confirmed (or wait for BUSY time) 


2nd nibble, data input 
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2. 


Command 


NOP 
PAUSE 
PLAY 
REC 
START 
STOP 
SAMP 
CHAN 
ADRWR 


ADRRD 


DTRW 


EXT 


VDS 


Explanation of commands 


So 
—_ 


—|O|/CO;/C;O\IN VO 
OCO;/O]-/+|;o;o/| Og 
—|O;/- |co/;/- clo O 
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Function of commands 


(NON OPERATION) no function 

(PAUSE) Suspends record/playback temporarily. 

(PLAYBACK) Set playback mode. 

(RECORD) Sets recording mode. 

(START) Starts record/playback. 

(STOP) Stops record/playback. In record mode, the contents of the 
address counter are stored in the channel index area as the stop address. 
(SAMPLING FREQUENCY) Specifies the sampling frequency and control 
mode with the following (1) nibble. 

(CHANNEL) Specifies the channel and control mode with the following 
(1) nibble. 

(ADDRESS WRITE) In direct mode, stores the start address and the 
Stop address to the channel index area with the following (8) nibbles. 
(ADDRESS READ) Reads out the start address and the stop address 
stored in the channel index area by reading of the following (8) nibbles. 
During this operation, the contents of the status register cannot be read. 
(DATA READ WRITE) Transfers data to the external serial voice registers 
through the data bus with preset timing. 

(EXTERNAL) Performs record/playback by input and output of ADPCM 
data through the data bus by preset timing. Use this command when 
using SRAM or a harddisk as storage media of voice data. Does not 
control the external serial voice registers nor addresses. 

(VOICE DETECT SELECT) Selects the voice triggered starting function 
condition and the bit length of ADPCM with the following (1) nibble. 
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Command List 


dst nibble 2nd nibble command 


NOP 
PAUSE 
PLAY 
REC 


START | 


STOP 
SAMP 


CHAN 


ADRWR 
ADRRD 
DTRW 
EXT 


VDS 
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(2nd-9th nibble) 
4 i ) 
1 
11 0 0 — BIT VD1 VDO 2 nibble command 
3 BIT --- ADPCM bit length 
VDn -- Voice detection level 


00; | t ibe commana 

otf | tint e commana 

pot A nib te commana 
Foot tf = | tribe command 

oof | tribe commane 

Off | title comman 

1 0 2 nibble command 
CSELn -- control mode 
SAN ------ sampling freq 
2 nibble command 
RCON --- control mode | 
CAN ------ channel 


100 0 Inputs address data (2nd-9th nibble 9 nibble command 
Outputs address data (2nd-9th nibble 9 nibble command 
1 0 


1 0 
1 Transfers data by pre- 






CSEL2  CSEL1 SAI 


CA3 


preset timing 
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3. Explanation of status register 
The status register is a 4-bit register and 


outputs the current state to the D0~D3-pin 
by input of a "L" level to the RD pin. 


D3 D2 


MSM6588 


However, the contents of the status register 
cannot be read during the execution of 
ADRRD or during record/playback by the 
EXT command. 


D1 DO 


FULL VPM BUSY 


Status register 


(1) BUSY 


"H" level of this bit indicates that the RESET 
operation is in progress or a command is 
being processed. Do not issue commands at 
this time. 


(2) RPM 

This bit becomes "H" level during recording 
or playback. Do notissue commands except 
the STOP command, PAUSE command and 
START command after release of pause. 


(3) VPM 


This bit becomes "H" level when 1) waiting 


for voice after voice triggered recording is 
started and 2) suspending recording/play- 
back by the PAUSE command. 


(4) FULL 


This status is used for recording in a flex 
mode. This bit is set to a "H" level when 
recording is through to the end of the chan- 
nel capacity which is maximum address of 
the serial voice register connected to 
MSM6588. It is reset when either a REC 
command, PLAY command or START com- 
mand isinput. After recording in flex mode, 
start recording of the next channel after 
confirming the FULL bit. 
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During After input of lower 4-bit of x address Enable 16ys 
execution of After input of middle 4-bit of x address 


BUSY Condition Me 

After releasing RESET | Enable =| ~—125ys (Note 3) 
_ After input of 1 nibble command | Enable =| 16ys 
After input of 2 nibble command | Enable | 16us 
After input of data of 2 nibble command | Enable 16ps 
After input of the ADRWR command | Enable 270s 
After input of address data of the ADRWR command o0us 
After input of the ADRRD command 270us 
After output address data of the ADRRD command SOUS 
[After input of the DTRW command _—|_———Enable_— | 

1 | Enable 
ee 
| Enable | 270us 
|_Enable(Note2)__ 


command Enable (Note 2) 16y1s 
Enable (Note 2) 50us 
Disable sus 


the DTRW After input of upper 4-bit of x address 


Note 1: The duration of BUSY is proportional to the period of the sampling frequency (fsam). 

Note 2: When enabling only the data write access after input of the DTIRW command, the BUSY state can be 
confirmed by the BUSY bit. 

Note 3: The oscillation stable time is added to the duration of BUSY after releasing RESET. 
The oscillation stable time is a few tenths of a ms for crystal oscillators and is a few hundredths of 
a us for ceramic oscillators. 
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4. Selection of sampling frequency 
(SAMP command) 


Data that follows the SAMP command will 
select the sampling frequency. 


SA1 


MSM6588 


The relationship between the master clock 
oscillation frequency (fosc) and the sam- 
pling frequency (fsam) is shown in the fol- 
lowing table using data bits SA1 and SAO. 


Sampling frequency (fsam) 





fosc / 1024 (4.0kHz) 
fosc / 768 (5.3kHz) 
fosc / 640 (6.4kHz) 
fosc / 512 (8.0kHz) 


Note: Numbers in ( ) are for master clock oscillation fosc=4.096MHz. 


5. Recording control modes (SAMP and 
CHAN commands) 


In microcontroller interface mode, there are 
three record control modes. They are direct 


RCON CSEL2 


Fixed, and flex mode. Control mode selec- 
tion is performed by data bit RCON of the 
CHAN command and data bits CSEL1 and 
CSEL2 of the SAMP command. 


Control mode 


7 
7 


(1) Direct mode (3) Flex mode 


0 Direct mode 
Fixed mode 


Flex mode 


The start and stop address of each channel 
are input directly to the channel index area 
using the ADRWR command from a mic- 
rocontroller. This means that the assign- 
ment of memory capacity for each channel is 
controlled by the microcontroller. 


(2) Fixed mode 


Thestart and stop address of each channel is 
input indirectly to the channel index area by 
channel selection from a microcontroller. 
Memory capacity of eachchannelis assigned 
by equally dividing the memory capacity of 
the external serial voice register by the num- 
ber of recording words. 


The start and stop addresses of each channel 
are input indirectly to the channel index 
area by channel selection from a micro-con- 
troller. There is no assignment of memory 
capacity of each channel so that the record- 
ing time for each channel can be set arbi- 
trarily. 


Refer to the Recording Control Modes on 
each mode description. In the meantime, 
since the method of re-recording for the 
fixed and flex modes is the same as that of 
the stand-alone mode, refer to Item 7, 
Method of re-recording for the stand-alone 
mode. 
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6. Selection of channel (CHAN com- 6.1 Channel selection in direct mode and 
mand) in flex mode 
ge z 
0 be ete ee eee ie ch2 
0 ch 
1 a ee a ee ch 
1 Riecatilcacadleeeeo les ll chs 
1 D cceacoeatentl ce a cate eeu Ooo ch 
i ch? 


6.2 Channel selection in fixed mode 


[om*| meomiema | | ot | om 
CSEL2 | CSEL1 CA1 Channel 
recorded words | 
po Fc 
pee ca Oy, We 
ee ee ee 
‘ ee Le 
Pee le Oe en On Je et 
Leet ae Ags 
fee el ce lead cae na SN 
ch 
Oe cee Oe et | On 
; ; ete eel cee eee el 
ee Oe eh 
Poa | a | = ts 
1  e cho 
— ee ee ee 
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7.  Input/output of start and stop ad- 
dress (ADRWR and ADRRD com- 
mands) 


When recording in direct mode, the start 
and stop address of each channel is directly 


input to the channel index area by the 


Start address STn 


MSM6588 


ADRWR command. 


The start address consists of 12bit and the 
stop address consists of 20bit. They denote 
the header and tail addresses of the channel, 
respectively. 


Header address of channel 


jmmmeinne nar epirrcrraercnectieetl 


Lower 





Stop address SPn 


Tail Y address of channel 


Tail X address of channel 


| + aan eG 


Lower Upper Lower 





The X addresses of the voice data area are 
008h-FFFh (when connecting the serial voice 
register for 4Mbit). 


The tail Y address changes depending on 
the ADPCM bit length, the range that can be 
specified is O0h-AQh (for 3bit ADPCM) and 
OOh-7Fh (for 4bit ADPCM). For ordinary 


Upper 


recording, A9h or 7Fh (tail address) should 
be input as the tail Y address. 


The ADPCM and ADRRD commands input 


the start and stop address after issuing the 
commands with the following 8 nibble data. 


629 


MSM6588 


7.1 


(1) 


(2) 


7.2 


(1) 
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D3 D2 D1 DO Contents 
2nd nibble Y¥3 Y2 Y1 YO Stop address 
3rd nibble Y7 — Y6 ~Y5 Y4 (Y address) 
4th nibbl X X2 X1 X 
une : : Stop address 
5th nibble X7 X6 X5 X4 
(X address) 
6th nibble X11 X10 X9 X8 : 
7th oo X3 X2 X1 X0 - Start address 
8th nibble X7 X6 X5 X4 (X address) 
9th nibble X11 X10 X9 X8 
Input method of address data by the the ADRRD command. 


ADRWR command 


After confirming the BUSY bit, input 
the ADRWR command. 


After confirming the BUSY bit or wait- 
ing for the BUSY time period, input 
the low 4bit (Y3, Y2,.Y1, YO) of the Y 


_ stop address. This operation is to be 


repeated for 8 times to input the stop 
and start address. 


Output method of address data by the 
ADRRD command 


After confirming the BUSY bit, input 


(2) 


(3) 


Wait for the BUSY time period and 
inputa RD pulse to output the address 
data from the data bus. This operation 
is to be repeated for 8 times to get the 
stop and start address to the microcon- 
troller. 


After input of the ninth nibble RD 
pulse, the next command is enabled 
after waiting for the BUSY time pe- 
riod. During the execution of the 
ADRRD command, the contents of the 
status register cannot be confirmed. It 
is necessary to wait for the BUSY time 
period between each RD pulse. 
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ADRWR Command Flow Chart 


VV 


1st nibble 


ADRWR command 


2nd nibble 


— 
WR pulse input 

3rd nibble 

4th nibble 

5th nibble 

6th nibble 

7th nibble 

8th nibble 

9th nibble 

<es> 


WR pulse input 


Hf 
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BUSY bit confirmed 
(or wait for BUSY time) — 


Input of lower 4 address bits of 
Y stop address 


Input of upper 4 address bits of 
Y stop address 


Input of lower 4 address bits of 
X stop address — 


Input of middle 4 address bits of 
X stop address 


Input of upper 4 address bits of 
X stop address 


Input of lower 4 address bits of 
X Start address 


Input of middle 4 address bits of 
X start address : 


Input of upper 4 address bits of 
X start address 
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ADRRD Command Flow Chart 


1st nibble 


ADRRD command 


2nd nibble 


Wait for BUSY time 


RD pulse input 


3rd nibble 


4th nibble 


5th nibble 


6th nibble 


7th nibble 


8th nibble 


9th nibble 


Wait for BUSY time 





RD pulse input 


Wait for BUSY time 


V 
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Output of lower 4 address bits of 
Y stop address 


Output of upper 4 address bits of 
Y stop address | 


Output of lower 4 address bits of 
X stope address 


Output of middle 4 address bits of 
X stop address 


Output of upper 4 address bits of 
X Stop address 


Output of lower 4 address bits of 
X Start address 


Output of middle 4 address bits of 
X Start address 


Input of upper 4 address bits of 
X Start address 


OKI Semiconductor 


8 ADPCM bit length (VDS command) 










9. Detection of voice triggered starting 
function (VDS command) 


VD1 


a a Bo 


Note: () refers to VDD=5.12 V. 
10. Recording method 
10.1 Recording in direct mode 


(1) Input the VDS command. Specify de- 
tection and voice threshold level us- 
ing VD1 and VD0, set the ADPCM bit 
length by use of the BIT data. 


(2) Input the SAMP command. Specify 
the sampling frequency by SAO and 
SAI data. In direct mode, CSEL2 data 
is not looked up. 


(3) Input the CHAN command. Specify 
the channel by CA1, CA2 and CA3 
data. By setting RCON data to 0, the 
control mode is set to the direct mode. 


(4) Input the start address and stop ad- 
dress with the ADRWR command to 
specify the memory area torecord into. 
The address data is stored in the chan- 
nel index area. 


(5) Inputthe REC command tosetrecord- 
ing mode. 


(6) Input the START command to begin 


ADPCM bit length 


MSM6588 


The ADPCM bit length is specified by the 
VDS command data (bit). 


The detection of voice data and the thresh- 
old at which it is detected can be set by the 
VDS command data bits (VD0 and VD1). 


Voice detection level Vvds 
voice detection disabled 


+VDD/64 (£80mV) 
+VDD/32 (£160mV) 
+VDD/16 (+320mV) 


recording. At this time, the LSI fetches 
the start address and the stop address 
of the specified channel from the chan- 
nel index area and starts recording 
after storing them to the address 
counter and the stop address register. 


(7) When the contents of the address 
counter and the stop address register 
corresponds, the recording is finished. 
The end of recording is confirmed by 
the RPM bit of the status register. 


(8) Iftherecording needs tobe suspended 
temporarily, input the STOP com- 
mand. The contents of the address 
counter become the new stop address 
and are automatically stored in the 
channel index area. 


When finishing recording by theSTOP 
command, input the next command 
after confirming that the recording 


operation is finished using the RPM 
bit. 


(9)  Ifrecording is to be continued, specify 
the condition to be modified by (1)-(4). 
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Flowchart of Recording in Direct Mode 


VDS command 
SAMP command 
CHAN ‘eraiiane 

ADRWR command 


REC command 





Command input of 
condition to be modified 


Vv 
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I 


Yes 


Continue to 
record? 


No 


OKI Semiconductor 


Voice triggered starting function mode (VDO, VD1) 
ADPCM bit length (BIT) 


Sampling frequency (SAO, SA1) 


Channel (CA1, CA2, CA3) 
Control mode (RCON=0) 


Input of start address.and stop address 


Set to recording mode 


Recording begins 


_ Check for start of recording 


Check for end of recording 


Compulsory stop of recording 


Check for end of recording 
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10.2 Recording method in the fixed and 


(1) 


(2) 


(3) 


(4) 


(5) 


flex modes 


Input the VDS command. Specify wh- 
ether voice detection is needed and set 
voice detection mode with data bits 
VD0 and VD1. Specify the ADPCM 
bitlength with the VDS command data 
(BIT). 


Input the SAMP command. Specify the 
sampling frequency withSA0andSA1 


data and control mode with CSEL1 | 


and CSEL2 data. 


Input the CHAN command. Specify 
the channel with CA1, CA2 and CA3 
data. The control mode selection data 
(RCON) is set to 1. 


Input the REC command to set the 
recording mode. 


Start recording by input of the START 
command. 


In fixed mode, recording is begun af- 
ter storing the start and stop address 
generated inside the LSI to the ad- 
dress counter and the stop address 
register respectively, and to the chan- 
nel index area. 


In flex mode, the start address is 
incremented by +1 from theaddress of 
preceding channel (chn-1) fetched 
from the channel index area. 


(6) 


(7) 


(8) 


(9) 
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The stop address is the last address of 
external serial voice register. Record- 
ing is begun after storing each address 
to the address counter, the stop ad- 
dress register and the channel index 
area. 


When the contents of the address 
counter and the stop address register 
corresponds, recording is finished. The 
end of recording is confirmed by the 
RPM bit of the status register. 


If recording is to besuspended tempo- 
rarily, input the STOP command. The 
contents of the address counter be- 
come the new stop address and are 
automatically stored in the channel 
index area. 


After finishing recording using the 
STOP command, input the next com- 
mand after confirming that the record- 
ing operationis finished using the RPM 
bit. 


In flex mode, make sure that the re- 
cording is finished to the end of the 
memory capacity by checking the 
FULL bit of the status register. If re- 
cording is completed to the end of 
memory, it is not possible to the next 
channel (chn+1). | 


If recording is to be continued, specify 
the condition to be modified by (1)-(3). 
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Flowchart of Recording in Fixed and Flex Modes 


VDS command 


SAMP command 


CHAN command 


REC command 






Command input of 
condition to be modified 


Yes 


Continue to 
ecord?. 


No 


V 
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START command 


(FULL bit check) 
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Voice triggered starting function mode (VDO, VD1) 
ADPCM bit length (BIT) 


Sampling frequency (SAO, SA1) 


_ Control mode (CSEL1,CSEL2) 


Channel (CA1, CA2, CA3) 
Control mode (RCON=0) 


Set to recording mode 


Recording begins 


Check for start of recording 


Check for end of recording 


Continue to record? 


Compulsory halt of recording 


In flex mode, check if recording is 
through to the end of memory capacity. 
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11. 


(1) 


(2) 


(3) 


(4) 


(5) 


Playback method 


Input the VDS command. Specify the 
ADPCM bitlength using the VDS com- 
mand data (BIT). VDO and VD1 data 
for voice detection are invalid in play- 
back mode. 


Input the SAMP command. Specify 
thesampling frequency using SAO and 
SA1 data and the control mode using 
CSEL1 and CSEL2 data. 


Input the CHAN command. Specify 
the channel using CA1, CA2 and CA3 
and specify the control mode during 
recording using the RCON data bit. 
Channel selection during playback can 
be specified randomly in either con- 
trol mode. 


Input the PLAY command to set play- 
back mode. 


Start playback by input of the START 


(6) 


(7) 


(8) 


MSM6588 


command. 


The LSI fetches the start and stop ad- 
dresses of the specified channel from 
the channel index area and stores each 
to the address counter and the stop 
address register to begin playback. 


When the contents of the address 
counter and the stop address register 
corresponds, playback is finished. The 
end of playback is confirmed by the 
RPM bit of the status register. 


If playback is to be suspended tempo- 
rarily, input the STOP command. Af- 
ter finishing playback using the STOP 
command, input the next command 
after confirming that the recording 
operation is finished using the RPM 
bit. 


If recording is to be continued, specify 
the condition to be modified by (1)-(3). 
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Flowchart of Playback 


VDS command 


SAMP command 


CHAN command 


innit 


PLAY command 


START command 


Yes 
: : 


No 
top playback? 
Y 







Command input of 
condition to be modified 


es 
STOP command 


ay 
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ADPCM bit length (BIT) 


Sampling frequency (SAO, SA1) 
Control mode (CSEL1, CSEL2) 


Channel (CA1, CA2, CA3) 
Control mode (RCON) 


Set to playback mode 


Playback begins 


Check for start of playback 


Check for end of playback 


Continue to playback? 
Compulsory halt of playback 


Check for end of playback 
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12. Pausemethod (temporary suspension) 
with the (PAUSE command) 


Record/playback is suspended temporarily 
by input of the PAUSE command and is 
resumed by input of the START command. 
During pause, the VPM bit of the status 
register is 1 and the RPM bit is 1. 


MSM6588 


When recording is started with voice detec- 
tion activated, input of the START com- 
mand during pause resumes recording even 
in no-voice detected state. 


During record/playback, pause and standby 
for voice, the PAUSE command is invalid. 


en 
DO ~ D3 (v0) ————-{_}—_____{"}__________{_ )}»______(""|____ 
START PAUSE START STOP 


command 


command 


command command 


Status register Oo 
RPM bit 


VPM bit Kivecbeneent (brewemwarteme 


Standby Record/playback 





Input of the STOP command during pause, 
record /playback is finished and the LSI en- 


Record/playback | Standby 


4 


Resumes even in voice 
triggered starting function mode 


ters standby mode. 
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Rl) | i | , | f 
Do ~ 03 (vo) ———{ }>———{_ )»-______{{_ }»#—________ 
START PAUSE STOP 


command 


command 


command 


Status register fe 
RPM bit 


VPM bit tf 


Standby Record/playback 


13. Voice detection operation (VDS com- 
mand) 


By setting the VDO and VD1 data bits of the 
VDS command, recording thru voice detec- 
tion starts. Using voice detection, it is pos- 
sible to eliminate the silence data prior to the 
detection of voice data thus utilizing the 
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memory capacity efficiently. However, 
elimination of silence data, once voice trig- 
gered recording has begun, does not occur. 
During standby for voice, the VPM bit of the 
status register is held ata 1 and is reset back 
to 0 when recording starts after voice is 
detected. The RPM bit becomes 1 after 
recording starts. 
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R (1) ND 
DO ~ D3 (1/0) {+ 
START STOP 


command command 


Voice detected 


a 
RPM bit 





Standby for recording | Standby for voece Recording Standby for recording 
+d hr 
Input of aSTOP command during standby for voice and then enter standby for record- 
for voice causes the LSI to first finish standby ing. 


wel UL 
DO ~ D3 (1/0) a ee ee ee re 


command command 


Status register | | 


RPM bit 


VPM bit Soe: | ewes 


Standby for recording Standby for voice Standby for recording 
> 
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14. Address control operation (2) With the input of a START com- 

| mand, the start and stop addresses 
Address control operation during record / areread from the channel index area. 
playback is performed via the channel index They are then set to the address 
area. counter and the stop address regis- 


ter via the address register. 
Transfer of data with the channel index area 
differs depending on the control mode dur- After this address control operation, 
ing recording. recording is begun and the address 
. counter counts up. 
14.1. Address control operation during re- 


cording (3) | When recording is stopped by the 
STOP command, the contents of the 
14.1.1 Direct mode recording address counter at that time are 
| stored in the channel index area as 
(1) Address data is directly written to the new stop address. 
the channel index area by the 
ADRWR command. 


1) ADRWR Command Input 


MSM6588 Serial voice register 


Address 
Address counter Channa inde 


Start address STn 


oar aie net rtd 
P| ares eitr |” tap asrss SP 

Ie re cel 

Stop address register 


Voice data 
area 
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2) START Command Input (recording begins) 


MSM6588 


4+ 
Address 
Address counter 


Address register 


Stop address register 


3) STOP Command (recording stops) 


MSM6588 
Address counter 


Address 
controller 


Address register 


Stop address register 


14.1.2 Fixed mode recording 


(1) With the input of a START com- 
mand, the start and stop address gen- 
erated in the address controller is set 
to the address counter and the stop 
address register via the address reg- 
ister, respectively. The address data 
is stored in the channel index area. 








(2) 
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Serial voice register 


Channel index 
area 


iE Stop address SPn 


Voice data 
area 


Serial voice register 


Channel index 
area 


Stop address SPn 


Voice data 
area 


After this address control operation, 
recording is begun and the address 
counter counts up. 


When the recording is stopped by 
the STOP command, the contents of 
the start address counter at that time 
are stored in the channel index area 
as the new stop address. 
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1) START Command Input (recording begins) 


MSM6588 


Serial voice register 


Address 
Address counter Channa Ines 


Start address STn 


fio tet pe aa 
eee eee 


Stop address register 


Voice data 
area 





address controller (the maximum 
address of the serial voice register) is 
set in the stop address register and is 
stored in the channel index area. 


14.1.3 Flex mode recording 


(1) With the input of a START com- 
mand, the stop address of the pre- 
ceding channel (SPn-1) is read out 
from the channel index area. After this operation, recording is be- 


gun and the address counter counts 


(2) | Next, address data incremented by up. 
+1 from the contents of the stop ad- 
dress are stored in the address (3) | When recording is finished by the 


counter and the channel index area 
as the start address (STn=SPn-1+1). 


The stop address generated in the 


STOP command, the contents of the 
address counter at that time are 
stored in the channel index area as 
the new stop address. 


1) START Command Input 


MSM6588 


Address | 
oo r ter 
controller Address counte Channel ines 


Address register 


Stop address register 


Serial voice register 


Stop address SPp-1 


Voice data 
area 
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2) Start of Recording 


MSM6588 Serial voice register 


ee Address counter Channel index 
Start address STn 


(SPn-1 +1 ) 


area 


Address register i Stop address SPn 
eee eee a volgeday 
area 


Stop address register 





14.2 Address control operation during They are then set to the address counter 
playback and the stop address register, respec- 
tively, through the address register. 
During play back, the LSI performs play- 


back using the address and stop addresses After this address control operation, 

stored in the channel index area regardless _ playback is begin and the address 

of the control mode. counter counts up. 

(1) With theinput of aSTART command, (2) WhenaSTOPcommandis input, play- 
the LSI first reads the start and stop back is stopped. No address control 
address from the channel index area. operation is performed at this time. 


1) START Command Input (playback starts) 


MSM6588 Serial voice register 


Address 
Address counter Channel index 


area 


Stop address register 


Voice data 
area 





645 


MSM6588 


15. Multi-channel record/playback method 


It is possible to record/playback on mul- 
tiple channels by preparing memory corre- 
sponding to the channel index area that 
stores the start and stop addresses of each 


channel inside a microcontroller or equiva- — 


lent external circuit. 


Recording/playback of multiple channels 
is performed in the direct mode and the 
channel index area can be used as tempo- 
rary address data storage. In the case of 
playback for the fixed message stored into 
the serial voice ROM, the address data of 
each word can be similarly stored into a 
ROM in a microcontroller. The following 
shows the procedure. 


15.1 Multi-channel recording method 
(1) Recording conditions are specified by 
a command input similar to the re- 


cording method in direct method. 
Channels can be specific (e.g. ch0). 
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(2) 


(3) 
(4) 


(5) 


15.2 


(1) 


(2) 


(3) 
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The stop and start addresses can be 
written into the channel index area by 
the ADRWR command. 


Recording is started. 


After recording is performed, the stop 
address which is stored in the channel 
index area by the ADRRD command 
is read out. 


The stop address is stored in micro- 
controller memory. 


Multi-channel playback method 


Playback conditions are specified by a 
command input. 


The stop and start addresses that are 
stored in microcontroller memory are 
written in the channel index area by 
the ADRWR command. 


Playback is started. 
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Flowchart to Multi-channel Recording 


Recording condition 
specified by command 
input 


ADRWR command 


REC command 


START command 


(STOP command) 


ADRRD command 
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Control mode is direct mode 


Input of start address and stop 
address from microcontroller 


Set to recording mode 


Recording starts 


Recording finished? 


Stop address is stored in 
memory of microcontroller 
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Flowchart to Multi-channel Playback 


Playback condition Control mode is direct mode 
specified by command 


input 


-ADRWR command | input of start address and stop 
address from microcontroller 


PLAY command Set to playback mode 


START command Playback starts 


(STOP command) 


Playback finished? 
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16. Playback method by means of a serial 
voice ROM 


The following describes how to play a fixed 


MSM6588 


Internal ROM 


Address data 
Address data2 
Address data3 








Address space (X address) 


MSM6588 


message by connecting a serial voice ROM 
to the MSM6588. 


16. 1 Circuit and memory configrurations 


Be sure to assign here a Serial register. 
Assign here a Serial register or serial voice ROM. 


a 


Serial voice ROM 


cI Unassignable 
C2 Assignable 
is Assignable 
cs Assignable 


A serial register or serial voice ROM is assigned in the unit of 1Mbit (CSn). 


Note: Be sure to connect a serial register to CS1. 


It is impossible to connect only a serial voice ROM and use it for playback only. 
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The following circuit configuration shows _ For playback (variable message): 

the case where 256Kbit and 2Mbit are used 256Kbit serial register MSM6586 

for playback and for a fixed playback, re- For fixed message: 

spectively. 2Mbit serial voice ROM MSM6596-XXX 


MSM6596-XXX__ 


MSM6588 MSM6586 
000 


206K bit 





CST QO0h~OFFh Serial register for variable message = 
100h~3FFh Unused (no addressing) 

= Serial voice ROM for fixed message 

Css 

CS4 Unused (no addressing) 

Serial register Serial voice ROM 

256Kbit MSM6586 1 Mbit MSM6595-XXX 
512Kbit MSM6587 2Mbit MSM6596-XXX 
1 Mbit MSM6389 3Mbit MSM6597-XXX 
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16. 2 How to contorol playback when a se- 
rial voice ROM is used. 


(1) ROM for saving address data 

A start address and stop address for each 
word must be previously saved in the 
microcontroller’s ROM when a serial voice 
ROM is used for playback. 

The address data is 32bit per word. 


Upper Lower 
X-address Y-address 


Start 12bit i 
address 32bit 
Stop 12bit §  8bit |} per word 
address 
MCU's ROM size = 


32bit X number of voice words 


For example, in the previous circuit, when 
MSM6596-600 is assigned to CS2 and CS3, 
and “GOZEN” GOZEN that means “morn- 


Start X Stop X 
0 


No.1. 00 GOZEN 


L +400h 
Address to be specified= 400h 


MSM6588 


(2) Address data 


Address data described in the address cor- 
respondence table are saved in the MCU's 
ROM. The e following offset addresses are 
added to CS2 thru CS4, to which a serial 
voice ROM is assigned. 






op 


ing” is voiced, the address is shown below. 


Stop Y 
10 5D 
t +400H J  noaddition 
410h 5Dh 
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(3) Flowchart to Serial Voice ROM 


The serial voice ROM playback differs in its 
playback method from the serial register 
playback because after specifying the chan- 
nel the serial voice ROM playback requires 
to enter the address data that are saved in 


VDS command 
SAMP command 
CHAN command 


PLAY command 


ADRWR command 


START command 
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the MCU’s ROM, using the ADRWR com- 
mand. 


The channel index area is used temporarily. 


Therfore, for example, ch0 is used only for 
serial voice ROM playback. | 


ADPCM bit length (BIT) 


Sampling frequency (SA0,SA1) 


Fixed to channel (CA1,CA2,CA3) chO 


Specif the direct mode as 
a control mode(RCON=0). 


Set to playback mode 


Enter address data 


Checking of playback start 


Checking of playback finished 


Checking of playback finished 
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17. Data transfer method with external 
serial voice registers (DTRW com- 
mand) 


Data transfer can be performed with exter- 
nal serial voice registers using the DTRW 
command. 


After input of the DTRW command, the X 
address of the serial voice register for read / 
write is specified. Data in 4-bit nibbles are 
transferred from the header of the X address 
specified. Although the serial voice regis- 
ters are composed of the X address times 1K- 
bit (Y direction), the address can be speci- 
fied only in the X direction and no random 
address specification can be made that se- 
lects the middle of the Y direction. 


A single DTRW command input can do 
read/write operations continuously if they 
are in the range of the same serial voice 
register. When the operation extends to 
other serial voice registers, it is necessary to 
suspend the operation temporarily and re- 
specify the address by input of the DIRW 
command. 


The following is the DTIRW command input 
procedure. 


(1) The sampling frequency is specified 
by input of the SAMP command. Be- 
cause the access time of data transfer 
by the DTRW command is propor- 


tional to the period of the sampling » 


frequency, the highest frequency is 
usually selected. 


(2) Input the DTRW command. 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 
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Specify the header X address of the 
serial voice register with 3 WR pulses. 


Wait for BUSY time. Alternatively, 
the BUSY bit of the status register can 
be used to confirm this. 


For writing data, input the data to be 
written with a WR pulse after input of 
the REC command. It is necessary to 
wait for BUSY time between each WR 
pulse. 





When performing data/write by a 
single DTRW command, the BUSY 
state can bechecked by the BUSY bit of 
the status register but if data read is 
also performed, confirmation by the 
BUSY bit cannot be performed. 


For data read, 4-bit of data are output 
from the data bus by input of a RD 
pulse, after waiting for the BUSY time, 
after the input of the PLAY command. 


For data read, confirmation of BUSY 
state by the BUSY bit is invalid. 


If data read/write is to be continued, 
specify data transfer by read/write 
mode using the PLAY/REC com- 
mands. | 


If data read/write is to be terminated, 
input the STOP command. Wait for 
BUSY time and start input of the next 
command. If data read is performed, 
confirmation by the BUSY bit is in- 
valid. 
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~ Flowchart of data transfer by the DTRW command 


Vv 


SAMP command 
DTRW command 


Input of lower 
X address 
Input of middle 
X address 
Input of upper 
X address 
Wait for BUSY time 







Data read/write 
continue? 


No 
STOP command 
Wait for BUSY time 
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Yes (Data write) 


Data input to 
serial voice 
register 


Sampling frequency specified 
(Usually, the highest sampling frequency is selected.) 


(XO, X1, X2, X3) 
(X4, X5, X6, X7) 


(X8, X9, X10, X11) 











(Data read) 


PLAY command 
Wait for BUSY time 
oes Data output of 
RD pulse input serial voice register 
Wait for BUSY time 
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18. Method of record/playback by input 
/output of voice data from the data 
bus (EXT command) 


When SRAM or a harddisk is used to store 
voice data instead of the serial voice regis- 
ters, use the EXT command to do record/ 


playback. 


During record /playback using the EXT com- 
mand, voice data (ADPCM data) is directly 
input/output from the data bus at the sam- 
pling frequency. There is no address control 
nor external serial voice register control at 
this time, therefore, it is necessary to use the 
microcontroller to control recording time 
and addresses. 


Pause, voice triggered starting function and 
selection of channels cannot be made during 
record/playback. Valid commands are 
PLAY, REC, STOP, SAMP, VDS and EXT 


only. 

18.1 EXT command recording method 

(1) The sampling frequency is specified 
by SAO and SA1 data of the SAMP 


command. 


(2) The ADPCM bit length is specified by 
BIT data of the VDS command. 


(3) 


(4) 


(5) 


(6) 


(7) 


(8) 


(9) 
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Input the REC command to set the 
recording mode. 


Input the EXT command to start re- 
cording. Thesampling frequency clock 
is output from the MON pin. 


When the MON output pin becomes 
"H" level, input a RD pulse to fetch 
ADPCM data from the data bus. The 
upper 3bit (D3~D1 pin) are valid for 
3bit ADPCM. 


Store ADPCM data to external 
memory. 


Repeat steps (5) and (6) to continue 
recording. 


To stop recording input a STOP com- 
mand. Recording can be continued 
for an indefinate period of time until 
the STOP command is input. 


As the status register cannot be 
checked during recording with the 
EXT command, it is necessary to wait 
for BUSY time after input of the STOP 
command to start input of the next 
command. 
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Flowchart of recording with the EXT command 


\V/ 


SAMP command Sampling frequency specified (SAO, SA1) 


VDS command ADPCM bit length specified (BIT) 
REC command Set to recording mode 
EXT command EXT recording begins 


Rise of MON 


output pin detected 


RD pulse input Fetches ADPCM data 
Stores ADPCM Stores ADPCM data 
data to memo to external Memory 


Continue 
recording? 


No 


STOP command EXT recording finished 
Wait for BUSY time |. 


VV 





656 


OKI Semiconductor 


18.2 EXT command playback method 


(1) 


(2) 


(3) 


(4) 


Specify the sampling frequency by 
SAO and SA1 data of the SAMP com- 
mand. 


Specify the ADPCM bit length of re- 
cording by BIT data of the VDS com- 
mand. 


Input the PLAY command to set play- 
back mode. 


Input the EXT command to start play- 
back. Thesampling frequency clock is 
output from the MON pin. 


(5) 


(6) 


(7) 


(8) 


MSM6588 


When the MON pin becomes "H", fetch 
ADPCM data from external memory. 


Input a WR pulse to get ADPCM data 
fromthe data bus. In3bit ADPCM, the 
upper 3bit (D3~D1 pin) are valid and 
data in the lower 1 bit (DO pin) is 
invalid. 


Repeat steps (5) and (6) to continue 
playback. 


Input theSTOP command toend play- 
back. 
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Flowchart of playback by the EXT command 


Vv 


Sampling frequency specified (SAO, SAM) 
ADPCM bit length specified (BIT) 

Set to playback mode 

EXT playback begins 


Rise of MON 
Output pin detected 


ADPCM data is 
read from memory 


R pulse input Write ADPCM data 


Continue 
Playback? 


No 


STOP command EXT playback finished 
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19. Reset and power down function 


By input of a "L" level to the RESET pin, the 
LSI stops oscillation to minimize power con- 
sumption and is set to the power downstate. 
The control circuit is simultaneously initial- 
ized. Data specified by 2 nibble commands 
suchas thesampling frequency, ADPCM bit 
length, and data in the serial voice registers 
is not affected. 


However, when a RESET pulse is input in 
the middle of record/playback, internal data 
and voice data become undefined and op- 
eration stops. 


The following shows the state of the LSI at 
power down. 


(1) Oscillation is stopped and all the op- 
erations in the internal circuit are 
halted, the control circuit is initial- 
ized. 


(2) Power consumption is minimized. 


(3) 


(4) 


(5) 
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When using an external clock, input 
the GND level to the XT pin at power 
down so that no current is flowing to 
the oscillation circuit. 


The D0~D3-pin on the data bus are in 
the high-impedance state regardless 
of the RD and CE pins. 


Power consumption of the external 
serial voice registers is minimized by 
setting the CS1~CS4 pin to a'"H" level 
output. 


The state of the output pins are as 
follows: 





ST BY pins «.....ssi000050- "H" level output 
MOIN pittsdessssteistens "L" level output 
DLO Din iessiatnedcs High-impedance 
AOUT, FOUT pins. 

sabes tsesiose busses tas GNDlevel output 


AQ 
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EXAMPLE OF APPLICATION CIRCUIT 


Figure 1 shows an application circuit when 
the MSM6588 is used in stand-alone mode 
and four 1Mbit serial voice registers are 
used. 


Figure 2 shows an application circuit when 
the MSM6588 is used in microcontroller in- 


DVDD DVDD' AVDD 
REC/PLAY SAD 


Switch 
array 
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terface mode with two 1Mbit serial voice 
registers and one 2Mbit serial voice ROM. 


Figure 3 shows an example of application 
circuit when playback is made using the 
EXT command for MSM6588. 


4.096MHz 


0 
hh 


+ 


thd 


7 SG 


thd 





Speaker amplifier 


IGE) 


Figure 1 Example of Application Circuit in Stand-alone Mode 
and with 1Mbit Serial Voice Registers 
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DVDD DVDD' AVDD 
SAD 
SAS 


MSM6596-XXX 


CS1 CS2 vSS 


4.096MHz 





Note: MSM6588 can not control the Serial voice ROM without use of Serial voice registers. 


Figure 2 Example of Application Circuit in Microcontroller Interface Mode 
with 2Mbit Serial Voice ROM 
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DVDD DVDD' AVDD 
SAD 
MCU SAS 
TAS 
RWCK 
MCU WE 
DIVO 
External|<_ 
Memo 


MSM6588 


4.096MHz 
U 


77 7h DGND 
B 1¢ »)) 


Speaker amp 





Figure 3 Application Circuit When Playback is Made Using EXT Command 
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ADPCM SOLID-STATE RECORDER LSI 








@ GENERAL DESCRIPTION 


The MSM6688 is a “solid-state-recorder’ LSI developed using the ADPCM method. By externally 
connecting a microphone, a speaker, a speaker drive amplifier, and dedicated DRAM through the 
MSM6791 to store ADPCM data, it can record and play back voice data in a manner similar to a tape 
recorder. 


The MSM6688 has a stand-alone mode and a microcontroller interface mode. in the stand-alone 
mode, record/playback conditions can be selected from pins and the MSM6688 can be controlled by 
a simple drive timing. In the microcontroller interface mode, record/playback can be controlled by 
commands from the microcontroller. In the microcontroller interface mode, the MSM6688 is much 
more flexible than in the stand-alone mode. 


In addition, the MSM6688 can form easily a recording and playback circuit with fixed messages by 
‘connecting DRAMs (include the MSM6791) and serial voice ROMs as external memories. 
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CIRCUIT 5a iscueccaueeaswiics tse tmeeaaseane 814 
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(1) STAND-ALONE MODE 


@ FEATURES 


3-bit or 4-bit ADPCM 

Built-in 12-bit AD converter 

Built-in12-bit DA converter 

Built-in microphone amplifier 

Built-in low-pass filter 

Attenuation characteristics -40 dB/oct 

External memories 

DRAM, maximum 32M bits (for variable messages) 
1/4/16Mbit DRAMs (x1bit configuration) are.controlled by DRAM interface LSI (MSM6791). 

Serial voice ROMs, maximum 4M bits (for fixed messages)// 
1M bit serial voice ROM (MSM6595), directly addressable 
2M bit serial voice ROM (MSM6596), directly addressable 
3M bit serial voice ROM (MSM6597), directly addressable 


@ Sampling frequency 


4.0 kHz, 5.3 kHz, 6.4 KHz or 8.0 kHz 


@ Number of phrases 


63 phrases for variable messages 

63 phrases for fixed messages 

Maximum recording time (when external 32Mbit RAM is connected) 
34 minutes (for 16kbps ADPCM) 

23 minutes (for 24kbps ADPCM) 

17 minutes (for 32kbps ADPCM) 

Voice activation function 

Pause function 

Master clock frequency: 4.096 MHz 

Power supply voltage: 5 V single power supply 
Package: 56-pin plastic QFP (QFP56-P-910-V1K) 
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m@ PIN LAYOUT (TOP VIEW) 


x > = -~_-o5aeo0 

pps Sea RBUEES 

e122 /8/5(8)8|5] sls |5]/8] 8 
CS4 [43] 
DIO [44] 
DROM 
WE [46 
XT 
XT [48] 
DvbD [49] 
RWCK [50] 
MON 
NAR [52] 
RESET 
SP [54] 
ST [55] 

REC/PLAY [56 | C 

lle ele eleleleislele| 

Z ELLE LEBSSESBS 

ORE SE Nee SD ee 


INDEX MARK 
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MIN 
MOUT 
LIN 
LOUT 
SGC 


AVDD 
DVDD' 
AMON 
FIN 
Fay AOUT 
FOUT 
16] ADIN 
[15] ROM 


BIISTSUNT SY RIS ROT} RO 
CY] pA] PO]] CH Blin N]} oO 
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Controller 


LOUT 





AMON FIN 


CAO CA1 CA2 CA3 CA4 CAS 


Phrase Register 





Address Controller 


ADPCM 





Analyzer/Synthesizer 


AOUT FOUT ADIN 











9G SGC 


J9|}01]U09 


Jaysibey 
















WVYSVId HOO 1d & 
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Mm ELECTRICAL CHARACTERISTICS 


.@ Absolute Maximum Ratings 










tem obs] eonaone [tng | un 
Fovramoyeie | woo [are [taro 
soos |v 
ae 






Ta=25°C | —0.3~VDD+0.3 
—55~+150 


+3.5~5.5 V 









4.0~8.192 


@ DC Characteristics — DVDD=DVDD'=AVDD=4.5~5.5V 














Note 1: 
Note 2: 
Note 3: 
Note 4: 
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| tem 
Low input current (Note 3) Vit = GND 


Operating current 
consumption (1) 
Operating current | eo | 


consumption (2 


DGND=AGND=0V_ Ta=0~70°C 








Symbol Conditions 


0.8xVDD 


0.2xVDD 


noo 
= 
ae 


V 
0 loH = ~40uA VDD-0.3 


IH 
IL 

H 
OL 


lol = 2mA 


no | — 
Oo | © 


lil 
Oo } © 


0.45 


{ 
nh 
= is 


fosc = 8 MHz, no load 


ila 
on 
=e 
©C CO 
5/8 


At power down. no load 





Applies to all input pins excluding the XT pin. 
Applies to the XT pin. . 
Applies to the all input pins without pull-up resistors, excluding the XT pin. 


Applies to the input pins (ST, SP, PAUSE, DEL) with pull-up resistors, excluding the XT 
pin. 
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@ Analog Characteristics DVDD=DVDD'=AVDD=4.5~5.5V 


DGND=AGND=0V Ta=0~70°C 
Symta|—_codtons 
= 














MIN 
DA output relative error a ee ee 
FIN admissible input Vn fo 
voltage range 
FIN input impedance An | = = | 1 | 
Op-amp open loop gain fin=0~4kKHz 
Op-amp input impedance PAu | 
Op-amp load resistance FRoua] st 
AQUT load resistance Raut} s«dY:CiD 
FOUT load resistance Reour} = — ss 
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@ AC Characteristics DVDD=DVDD'=AVDD=4.5~5.5V 


DGND=AGND=0V Ta=0~70°C 
fosc=4.096MHz fsamp=8.0kHz 
RESET pulse width © | trsT 


RESET execution time (Note 1)* | trex 
PDWN low level time : 


: 
‘ 
‘ 


Record * 1) ttMy4 
Playback * 
ROM playback’ 








3 
n 


= 
5 
= 
on 
qa — 
on 
QS. 
© 
eS 


” 


on 
S 
a 


* 
m 
nm 


ima! 
rm 
<< 







= 
ow 
> 
3 


” wn” mn ” wn ~” n” w” wn 


= 


x 


on 
~ >i > 


Oo 
~k 






= 





no 
on ms 
Ee13i,38 
leis a 


= 
7-9 


Time from input of ST pulse 


wn 


to MON rise tTMH2 





tTMH3 
Record . 
Playback * 
ROM playback* 


) 
” NM wn wn 


a tpMH1 
Time from input of SP pulse 
POMD=H | to MON fa 


= 


tpMH2 





tPMH3 





ee 
= 


pale 

oS 

pala 
” 


Time from input of ST pulse to voice activation * 
standby state 


n 


tsTVH 


Time from input of SP pulse during voice . 
activation standby state to release of voice 
activation standby state 





tsPVH 





Items with * are proportional to the period of master oscillator frequency fosc. 
Items with ** are proportional to the period of the master oscillator frequency fosc, and are also 
proportional to the samplig frequency foaup during record/playback. 
Note 1: The oscillation startup stabilization time is added to t,., and t,,,. 
The oscillation startup stabilization time is several tens of milliseconds for crystal 
oscillators and is several hundreds of microseconds for ceramic oscillators. 
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DVDD=DVDD'=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 
fosc=4.096MHz_  fsayp=8.0kHz 






— 
NO 
Oo 






Record 
Playback 
ROM playback * 


wn 


ao trot 
Time from input of ST pulse 
to MON rise 


~s 
on 
© 
”m 


tTML2 


s 
n 


tTML3 
Record 


Playback 
ROM playback * 


Ss 
av 


PML1 


Time from input of SP pulse 
to MON fall 


tpML2 
PDMD=L 





3 


tPML3 





— 
Le) 
© 
3 


Time from input of ST pulse to voice activation 


tSTVL 
standby state 


Time from input of SP pulse during voice 
activation standby state to release of voice {SPVL 
activation standby state 


Standby transition time at start of playback taor 
| Standby transition time at end of playback tAoF 
Time from input of PAUSE pulse to pause 


Time from We of ST pulse during pause to restart of 
record/playback 


Items with * are proportional to the period of master oscillator frequency fosc. 
Items with ** are proportional to the period of the master oscillator frequency fosc, and are also 
proportional to the sampling frequency f..,,, during record/playback. 







mo mo on 
© CO oO 
mn” " nN N 


= 


= 





3 





5 


3 |Z 
4 70 
NO 
D 
on 
mn ” wn ” 





SAMP 
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@ TIMING DIAGRAMS 


@ RESET FUNCTION 


VOD —— 


trsT 2. 


RESET (|) eee ee 


trex ‘ 


Undefined XPower down )X Reset apron in prone Standby for. record/playback 
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@ Power Down by POWN Pin 


tpp tpDH 


Px Note 3 : 
XT (1) Soe 7 : 
ee) illat ; illation i 
XT (0) Oscillation in dai | < Oscillation in progress 
tapp 
: ‘ 


{ Power down Postprocessing ; standby 





Note 1: Whenanexternal clock is used, continue to apply the clock input to the XT terminal during 
t,, after the PDWN pin is set to a low level. 
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@ Timing for Deletion of All Phrases 


CAO~CAS (I) WH) ML, 


Standby Deletion of all phrases standby 


| @ Timing for Deletion of a Specified Phrase 


CAO-CAS () I MLL 


——«— tDEL 


twBLt 


“Standby utente poe Standby 
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@ Recording Timing (PDMD Pin = High) 


RESET 

ROM 

SAM1, SAM2 
4B/3B 


CA0~CAS 
REC/PLAY 


TMU : Uy 





Ud : 
I A 
YJ Ls 





ae tst ——<— Tcat 





ic i Oscillation in progress 


ttt temH1 





tstn + 





Power down Standby , Address control } Recording in progress , Standby {Power down 


IO|NPUooTUIES TIO 
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9. @ Timing for Voice Activated Recording (PDMD Pin = High) 











RESET ON a 
ROM . LLL 
vos ( | LLL 
saw samt TMM Btatesesanaion 
cao-cas — (). MMMM Pres cesionaton ——__ LLL 
reorly —«y TM ——hihii 
ST ( 1 — 

SP Ca 

XT (l) 

Y tsTVH __tsevn_ tema 

MON (0 ae | | 

NAR (0) 





tap1 


‘ 1 
a ‘ 
‘ ' 
e 
‘ ‘ 
‘ . 
' ® 
e 












Power down 


(___Recoring +») 


When STOP pulse is input during standby for voice, 
the MSM6688 goes to the recording standby state. 


| Standby Standby for voice 


Voice detected 









Power down Address control Standby 
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@ Playback Timing (PDMD Pin = High) 


RESET 
ROM 


~ SAM1, SAM2 


4B/3B 
CA0~CAS 


REC/PLAY 


AQUT 


) sz, aaa 
ZT 





UM : : 
SS 





( 
: = / : 
0 station in progress 


trmH2 3 __lPMH2 





(0) 
(0) ; : : 
1/2VDD level : | 1/2. VDD level | 
: : : GND level 
(0) _ GND level | : tapi | | 
Power down) Standby ( Address control\ Playback , Standby (Power down 


Io|NPUOOTUWIES IHO 
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@ @ ROM Playback Timing (PDMD Pin = High) 
x | 


RESET 
ROM 


CAO~CAS 


AOUT 


() \ sf 
0 LE LLL 


( WM, 


te tsT oe ce tcaH 





{TMH : i __tPMH3 








) __ era 
(0) : | : | 
1/2 VDD level : : : 1/2 VDD level : 
(0) _GND level | : tapi : : | GND level 


Power down Standby ( Address control\ | Playback | Standby Power down 


| Po 3 : : : 
0 | Oscillation in progress 
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IO}PNPUOOTUSS IMO 
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@ Continuous ROM Playback Timing (PDMD Pin = High) 


RESET 
ROM 


CAO~CAS 


AOUT 


(I) et 


(1) 2nd phrase designation (CLL 
(tise seston MMII 2 


a 
' 
‘ 
‘ 
. 
' 
‘ 
‘ 
a 


' 
‘ 
e 
‘ 
' 
e 
e 











0) | Oscillation in progress 
| {TMH3 : 3 : | _tpmyg 













1/2 VDD level | V2 VDD level | 














(0) _ GND level GND level 


: tmp 
< > : 





tapi } 
—. 


Power down standby ist phrase playback — \(Unvoiced 2nd phrase playback Standby Power down 
Address control 
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pn © Recording Timing (PDMD Pin = Low) 
oO | 


RESET 

ROM 

SAM1, SAM2 
4B/3B 


B/3 
CAO~CAS 


REC/PLAY 


() —_) a. 


TMD LLL 


) 
) 
) 
) 


‘ 
: + 


TMK Pvase specifying operation WML 


SS 





Hike— tt —i—k— tan : 








tant 


‘ ‘ 
3 r 

' 
‘ . 


Power down 3 Analog stable time Address control Recording in progress ) Power down 
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L89 


RESET 

ROM 

VDS 

SAM1, SAM2 


4B/3B 
CAO~CA5 


REC/PLAY 


@ Timing for Voice Activated Recording (PDMD Pin = Low) 


SS apnea ann DUNNE an sno OTUDE NE OSES ET CCS 
» TD TL 
MM, TLL 









( 
( 
( 
| 
( 
( 


(0) | Oscillation in progress | 


tsTVL : __'spve__ tpMLt 


tsTN = 
























(0) 
! tant | 
Power down’ Analog stable time Standby for voice \ Address control —=—=«éRecording «=SsSti«*SY Power down 





When STOP pulse is input during standby for voice, 


Voice detected the MSM6688 goes to the recording standby state. 
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p @ Playback Timing (PDMD Pin = Low) 
NO. 


RESET 


ROM 

SAM1, SAM2 
4B/3B 
CA0~CAS 


REC/PLAY . 


Z| 
— 


4|35 3 


AOUT 





( | 3 

i 
2 trmL2 : | Pear I cee 

(0) | 









: 1/2 VDD level : 


(0) : tron | tap1 : 3 taor GND level 
— i ; 


Power down Ge Address control) Playback (9 Power down 


Analog stable time Standby transition standby transition 
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@ ROM Playback Timing (PDMD Pin = Low) 


RESET 
ROM 


CAO~CA5 


AOUT 


) —_) { 
) OT 


(") Mae MMM 


tie— tet i tan 


(!) : ed 2 
iC | Oscillation in progress 
: tras : | s {PMS | 
tstn. +———+<— | 
(0) 





(1/2 VOD level _ 












| GND level 


taonk tap1 taor 


PowerdownX » Xa \ Address control Playback (a __ YPower down 


Analog stable time | Standby transition Standby transition 
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> @ Continuous ROM Playback Timing (PDMD Pin = Low) 


wn 
RESET 
ROM 


CAO~CA5 


AQUT 


I ae Se 
” UU nc ohrase designation =s(§$§ «5&sS<CSsé‘<s«é‘<«‘ 





t 
* 
a 
: 
% 



























) LMM 1 vbvase sesignation — LLL 
(1) 
SS 
o Oscillation in progress 7 
| tTML3 | | : tpML3 
(0) 
(0) 
: 1/2:VDD level | 
(0) _GND level 7 ee tat : os : } _GND level 
powerdown pp 4 X___‘stphase playback UnvoioedX and phrase playback Cp _)Power down 
Analog stable time Standby transition Address control Standby transition 
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@ Record/Playback Pause Timing 


—i-tke— fst —i-c— Ist 


ST () U Start pulse LU Restart pulse 












SP (I) ES 
—<— tpse : —-k— tese 
PAUSE (I) i a 
os po po Note 1 
see a IPP 7a IPST ete AP 
MON (0) : 


Standby Record/Playback (~~ Pause) Record/Playback (Pause siC Standby 


Note 1: This time interval varies depending on the state of PDMD pin and 
the record/playback mode and is one of tpyyi, temy2, tpmH3, tPML1, 
tpmi2 and tems. 
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m PIN DESCRIPTION 


pe [ance 
DVDD rad Digital power supply pin | 
DVDD' a Digital power supply pin 
AVDD fe Analog power supply pin | 






















DGND Digital ground pin 

AGND Analog ground pin 

SG, SGC Output pin for analog circuit reference voltage (signal ground) 

MIN Inverting input pin of the built-in OP amplifier. Non-inverting input 

LIN pin is internally connected to SG (signal ground). 

MOUT MOUT and LOUT are output pins of the built-in OP amplifier for MIN 

LOUT and LIN, respectively. 
This pin is connected to the LOUT pin in the recording mode and to 

AMON the DA converter output in the playback mode. Used to connect the 
built-in LPF input (FIN pin). 

FIN fo Input pin of the built-in LPF. 

FOUT Output pin of the built-in LPF. Used to connect the AD converter 
input (ADIN pin). | 

ADIN oe Input pin of the built-in 12-bit AD converter. 

AQUT Output pin of the built-in LPF. This pin outputs playback waveforms 

| and used to connect an external speaker drive amplifier. 


(Serial Address Data). Used to connect the SAD pin of each 
SADX external MSM6791 (DRAM interface LSI) and serial voice ROM. 
SADY 













Outputs of starting address of read/write. 






(Serial Address Strobe). Used to connect the SAS pin of external 
MSM6791 (DRAM interface LSI) and the SASX and SASY pins of 
external serial voice ROM. Clock pin to write the serial address. 












(Transfer Address Strobe). Used to connect the TAS pin of each 
external MSM6791 (DRAM interface LSI) and serial voice ROM. 
This pin outputs address strobe outputs to set the serial address 

data from the SADX and SADY pins into the internal address counter 
of each MSM6791 (DRAM interface LSI) and serial voice ROM. 


(Read/Write Clock). Used to connect the RWCK pin of each external 
MSM6791 (DRAM interface LS!) and the RDCK pin of each external 
serial voice ROM. This pin outputs a clock to read data from or write 
it into each external MSM6791 (DRAM interface LSI). 


(Write Enable) Used to connect the WE pin of each external 
MSM6791 (DRAM interface LSI). This pin outputs WE signal to 
select either read or write mode. 


tORA 1/0). Used to connect the DIN pin of DRAM and MSM6791 
DRAM interface LSI). This Pi outputs the data to be written into 
the serial register or inputs the data read from the serial registers. 








































(Data ROM). Used to connect the DOUT pin of each external serial 
voic ROM. 


| 













Chip Select). Used to connect the CS1~CS4 pins of MSM6791 
DRAM interface LSI). 


2 
g 







OQ 
” 
N 


O 
” 
oo 





QO: 
” 
Bb 
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(Register Select). These are used to select the maximum 
controllable size of external RAM. 


This pin is used to select either the stand-alone mode or the 
microcontroller interface mode. 

Low level: Stand-alone mode 

dil level: Microcontroller interface mode. 




















(Power Down). When a low level is input to this pin, the MSM6688 
ae to the Ae down state. Unlike the RESET pin, this pin does 
not force to reset the MSM6688. When an Low level is applied to 
this PDWN pin during recording operation, the MSM6688 Is halted, 
and will be maintained in the power down state while PDWN is low. 
After this pin is restored to a high level, postprocessing for 
recording will be performed. 






















Used to connect an oscillator. When an external clock is used, 
input the clock through this pin. At the power down state, this pin 
must be set to the ground level. 


YT Used to connect an oscillator, when an external clock is used, this 
pin must be left open. 
Used to test the MSM6688. Input a low level to the TEST pin and 
ey a high level to the TEST pin. 


3 
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| | low, selects the record/playback operation. When high, selects the ROM 
| | am operation. 


aa Used to select the recording mode or the playback mode. This pin is invalid 
during the ROM playback operation. When low, selects the playback mode. 
When high, selects the recording mode. 
When a low-level pulse is applied to this pin, the record/playback or ROM 
| playback is started. 
When a low-level pulse is applied to this pin, the record/playback or ROM 
playback is stopped. 
| | +i a low-level pulse is applied to this pin, the record/playback or ROM 
ne is stopped temporarily. 


am When a low level pulse is applied to this pin, all phase deletion or specified 
phrase deletion can be performed according to the setting of pins CAO 
through CAS, | 
choo: All phase deletion 
ch01~ch3F: Specified phrase deletion 
After powering up, be sure to input RESET signal and then to delete all phrases. 
After completing this procedure, start the record/playback operation. 


CA0~CA5 Input pins used to specify desired phases. 

A total of 63 phrases can be specified independently for the ssiaapintieck 

operation and the ROM playback operation. 
A total of 63 phrases 
can be used both for 
record/playback and 
ROM playback 
operation. 


48/3B Input pin used to select one of two De of ADPCM bit length. 
When low, selects the 3-bit ADPCM 
When high, selects the 4-bit ADPCM. 
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Used to select one of the following four types of sampling 
frequency. The relationship between the master oscillator frequency 
(fosc) and thesampling frequency (fsamp) is shown below. 

Values in parentheses denote the sampling frequencies for 

fosc = 4.096 MHz. 


ee 
Pow 


H 

H 
fsam fosc fosc fos fos 
1024 768 540 512 

(4.0KHz) | (5.3kHz) | (6.4kHz) | (8.0kKHz) 


This input pin is used to select the condition for transition to the 
power-down state. 


Low level: The MSM6688 automatically goes to the power-down 
state, excepting the time the record/playback 


Operation is being performed. 

High level: The MSM6688 automatically goes to the standby 
State, instead of the power-down state, excepting the 
time the record/playback operation is being 
performed. In this case, the MSM6688 can be placed 
In the power-down state by setting the RESET pin to 
a high level. If it is desired to use the built-in LPF for 
an external circuit, this standby mode must be 
selected by applying a high level to the PDMD pin. 


Used to select the voice activated recording that starts recording 


when the voice input exceeds the preset amplitude. A high input 
level on this pin enables the voice activated recording circuit. 


Outputs a high level while the record/playback operation is being 
performed. 


NAR Output pin to indicate the enable or disable state of the operation 
for specifying a phrase. When continuous ROM playback is 
performed, the next phrase can be specified after verifying that the 
NAR pin becomes high. 





689 


MSM6688 OKI Semiconductor 


Mm FUNCTIONAL DESCRIPTION 
@ Recording Time and Memory Capacity 
The recording time depends on the memory capacity of the external serial registers, sampling 


frequency, and ADPCM bit length, and is given by 


Beene dem ak 1.024 x memory capacity (K bits) 
ee ~ — sampling frequency (KHz) x bit length (bits) 
For example, if the sampling frequency is ee KHz (= 5.333 kHz), ADPCM bit length is 3 bits, and 
four 8M bit serial registers are used, the recording time can be obtained as follows. 
1.024 x (8192 x 4 — 64) 
5.333 x 3 


34 minutes 53 seconds 


(seconds) 





Recording time 


= 2093 seconds 


In the above equation, the memory capacity is obtained by subtracting the meMony capacity (64 kbits) 
for the channel index area from the total memory capacity. 
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@ Power Supply Wiring 


As shown in the following diagram, supply the power to this MSM6688 from the same power source, 
but separate the power supply wiring to the analog portion from that to the logic position. 


+5V 






DVDD DVDD' AVOD 


MSM6688 









AGND 





DGND 


Do not supply the power to the logic portion and the analog portion from the separate power sources. 
Otherwise, a problem such as latch-up may occur. 
Wrong Wrong 


Analog power supply +5V 
Digital power supply 


DVDD DVDD' AVDD DVDD DVDD' " AVDD 


@ Analog Input Amplifier Circuit 


This MSM6688 has two built-in operational amplifiers for amplifying the microphone output. Each OP 
amplifier is provided with the inverting input pin and output pin. The analog circuit reference voltage 
SG (signal ground) is connected internally to the non-inverting input of each OP amplifier. 


For amplification, form an inverting amplifier circuit and adjust the amplification ratio by using external 
resistors as shown below. 


Vin Vo Vio 
RL, / R3 
MOUT __LIN Ld 





VDD 
Vio ——- VDD-1 
1/2VDD 


y 1 


GND 


R4 R2 «R4 
Vio= — Vuo= ——— Vin(V 
LO 53 MO ayy in(V) 


During the time the recording operation is performed, the output V, , of OP amp 2 is connected to the 
input FIN of the built-in LPF. The FIN allowable input voltage (V_,.) ranges from 1V to (V,, — 1)V. 
Therefore, the amplification ratio must be adjusted so that the V,., amplitude can be within the FIN 
allowable input voltage range. 

Forexample, ifV,,,=5V, V, becomes 3 Vie max. IfV, ,exceeds the FIN allowable input voltage range, 
the output of the LPF will be a clipped waveform. 


The load resistance R_,,,, of the OP amp is 200 kQ minimum, so that the feedback resisters R2 and 
R4 of the inverting amplifier circuit must be 200 kQ or more. 
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@ Connection of LPF Circuit Peripherals 

The AMON pin is connected internally to the output of the amplifier circuit (LOUT pin) in the recording 
mode and to the output of the built-in DA converter in the playback mode. Therefore, connect the 
AMON pin directly to the input (FIN pin) of the built-in LPF. 


Both the FOUT and AOUT pins are the output pins of the built-in LPF. Connect the FOUT pin to the 
input (ADIN pin) of the built-in AD converter and connect the AOUT pin to an external speaker through 
an external speaker drive amplifier. 


In the MSM6688, the connection of each of the FOUT and AOUT pins is changed to one of the output 
of the LPF, GND (ground) level, and SG (signal ground) level, depending on the operation status as 
shown below. 











When PDMD pin = high level: 
zug operation 
RESET pin =L 


Analog pin 7 

| Recording mode | Playback mode 
FOUT pin GND level (aéoranauevaroniny : < UPP-output 
AOUT pin GND level SGlevel | yaymacke waveform 


At power down 
(RESET pin = H) 











When PDMD pin = L: 






Analog pin At power down 
Recording mode | Playback mode 
FOUT pin GND level ieartna wee, URE Outpt 
_ AQUT pin GND level GND level | ciayoaeu wer eform 
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When PDMD pin =H 


MSM6688 


Speaker drive amplifier 





Note: This diagram shows the state of each switch during the recording operation. 


When PDMD = L: 


Speaker drive amplifier 





Note: This diagram shows the state of each switch during the recording operation. 


@ LPF Characteristics 


This LSI contains a fourth-order switched-capacitor 
LPF. 

The attenuation characteristic of this LPF is—40 dB/ 
oct. The cut-off frequency and frequency charac- 
teristics of this LPF vary in proportion to the sam- 
pling frequency (fsamp). The cut-off frequency is 
preset to 0.4 times the sampling frequency. The 
following graph depicts the frequency characteris- 
tics of the LPF at fsamp = 8 kHz. 










II 
eR 





rT | 
sso LEM TTT 
eo EL ETT 
et | 

HU EVE YP) 


100 1K 10K [Hz] 
LPF Frequency Characteristics (fsamp = 8.0 kHz) 
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@ Reset Function 


By applying a high level to the RESET pin, the MSM6688 stops frequency oscillation to. minimize 
current consumption and goes to the power-down state. At the same time, the control circuit is reset 
and initialized. 


Ifa high level is applied to the RESET pin during record/playback operation , the MSM6688 is set to 
the power-down state and initialized state, so that voice data becomes undefined. — 


The following shows the power-down state of the MSM6688. 
(1). Frequency oscillation is stopped and all operations of the internal circuit are halted. 


(2) The current consumption is minimized. When an external clock is used, apply a ground (GND) 
level to the XT pin at power down so that no current can flow into the oscillation circuit. 


(3) CS1 — CS4 pins are set toa high level to minimize the current consumption of external serial 
registers and serial voice ROMs. 


T, SP, PAUSE, and DEL pins. 





(4) Pull-up resistors are removed from the input control 
(5) The state of the output pins are as follows. 


SADX, SAS, TAS, CS1 - CS4, 





WE, RWCK, and NAR pins: ...........cecccee High level 
SADY, MON Din: uu... ceeeeeseseeesessseeeees Low level 
AOUT and FOUT pins: ..............cccccceeeeeeeees Ground level 


After powering up the MSM6688, be sure to initialize it by applying a high level to the RESET pin. 
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@ Power Down by the PDWN pin 


By applying a low level to the PDWN pin, the MSM6688 may be set to the power-down state, in which 
the oscillation and all operations of internal circuits are halted. Unlike the reset operation by the 
RESET input, the control circuit will not be initialized by this power-down operation. 


The power-down operation will not affect the data in the internal control circuit and external serial 
registers. Therefore, this power-down operation is useful when the battery backup takes place in case 
of power failure. 


When PDOWN becomes low during one of the following operations, their respective operations will be 

performed after the power-down state is released (PDWN = #H). 

(1) When the MSM6688 is powered-down (PDWN = L) during the record/plaback operation: The 
record/plaback operation is stopped. After the release of the power-down state, the postprocessing 
will be performed. 

(2) When the MSM6688 is prowered-down (PDWN = L) during the phrase deleting operation: The 
phrase deleting operation is temporalily stopped and will be restarted after the release of the 
power-down state. 

(3) When the MSM6688 is powered down (PDWN = L) during the time the transition of the AOUT 
output to a DC level is in progress: This transition operation is temporalily stopped and will be 
continued after the release of the power-down state. 
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-@ Record/Playback Control Mode 


Either record/playback mode or ROM playback mode can be selected through the ROM pin as 
described below. | 


Record/playback control mode 


ROM playback 


Record/plaback 





1. Record/playback 


The recorded voice data is stored in serial registers. The recording area is indirectly allocated to each 
phrase by setting the phase specifying pins CAO to CA5 (63 phrases). The recording area for each 
phrase is managed by the MSM6688 as described below. 


The total memory capacity of the connected external serial registers is equally divided into 256 
memory blocks. When recording is performed, voice data is written into the memory blocks unused 
by other phrases. When a specified phase is deleted, the blocks used by this phrase become unused 
blocks. 


When re-recording is performed, voice data is written in the memory area consisting of the memory 
blocks used by this phrase and the unused memory blocks. 


The memory capacity of one memory block and the number of initially available memory blocks 
(recording time) vary according to the total memory capacity of the connected serial registers. 
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po 
[os 











Recording time 
of one block 









L 

L 
Number of initially available 
blocks 254 
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2. ROM playback 


For playback of the voice data stored in the connected serial voice ROM, the playback area is allocated 
indirectly to each fixed message phrase by setting phrase specifying pins CAO to CAS (63 phases). 


The start address, stop address, sampling frequency, and ADPCM bit length which specify the 


playback area for each phase are written in the index area of the serial voice ROM. When the playback 
operation is started, the MSM6688 fetches these data from the index area. 
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@ Deleting phrases 
1. Deleting all phrases 


All 63 phresses ch01 through ch3F can be deleted by specifying chO0 and applying a low pulse to the 
DEL pin. When all phrases are deleted, all phrases ch01— ch3F (63 phrases) go to the unrecorded 
status and, at the same time, the initial data for address control is written in the serial registers. 
Therefore, whenever the MSM6688 is powered up, delete all phrases after applying a high level to 
the RESET pin. 


2. Deleting a specified phrase 
By specifying one of chO1 - ch3F phrase and applying a low level to the DEL pin, the specified phrase 


can be deleted and put to the unrecorded state. The blocks for the deleted phrases are added to 
available unused blocks (available recording time). 
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~@ Recording Method 


Whenever the MSM6688 is powered up, be sure to delete all phrases after applying a high level to 
the RESET pin. Then, start the recording operation. 


(1) Set recording conditions at the relevant pins. 


ROM pin: " Low level 
REC/PLAY pin: High level 
VOS pin: Selection of voice activation recording (high level enables voice activation 


and low level disables voice activation.) 
SAM1 and SAM2 pins: Select the smpling frequency. 
4B /3B pin: Select the ADPCM bit length. 
CAO — CAS pins:. Specify one of 63 phrases ch01 — ch3F. 


(2) To start recording, apply alow pulse tothe ST pin. | 
To stop recording in progress, apply a low pulse to the SP pin. When recording continues to the 
end of the memory capacity, recording is automatically stopped. In case of re-recording, voice 
data will be written in the memory block used by the specified phrase and unused memory blocks. | 
Therefore, the voice data is overwritten on the previously recorded contents. The MON pin outputs 
a high level during recording. | 


Start pulse Invalid 
eh (!) U u Stop pulse 
SP (I) 
MON (0) 


Recording in progress 
stopped in the middle 


| Available memory capacity | 


Start pulse 


st (i) tae 


MON (0) 
| Recording in progress | 
| Available memory capacity | 


Recording is stopped automatically. 
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@ Playback Method 


(1) Set playback conditions at the relevant pins. 


ROM pin: Low level 

REC/PLAY pin: Low level 

SAM1 and SAM2 pins: Select the sampling frequency. 

4B/3B pin: _ Specify the ADPCM bit length selected for recording. 
CAO-—CAS pins: Specify one of 63 phases chO1—ch3F. 


(2) To start playback, apply a low pulse to the ST pin. 


When playback for the duration of the recorded data is finished, the playback is stopped 
automatically. 


To stop playback in progress, apply a low pulse to the SP pin. 


The MON pin outputs a high level during playback. 


Start pulse 


ST (tl) | | 
MON (0) | | 
| Playback in progress (same as the recorded time) | 


Playback is stopped automatically 
Start pulse 
st (I) —<———  eg 
J top pulse 
SP (I) | | 
MON (0) | ~ ] 
Playback in progress 
| (stopped in the middle) | 
| Recorded time | 


By maintaining the ST pin at a low level, repeated playback is possible. 


ST (I) / (Stop pulse) 


SP (I) \ 


MON (0) | | 
| 1st playback | 2nd playback | 3rd playback | 
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@ ROM Playback Method 
(1) Apply a high level to the ROM pin. 
(2) Specify one of 63 phrases ch01 — ch3F by setting the CAO — CAS pins. 


(3) Tosta rtplayback, apply alow pulse to the ST pin. To stop playback i in progress, apply alow eee 
to the SP pin. 
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@ Voice Activated Recording 


This MSM6688 has the voice activated recording function to start recording when the level of voice 
input exceeds a preset amplitude. Using the voice activated function, the unvoiced part prior to voice 
detection will not be recorded, so that the memory capacity can be utilized efficiently. 


The unvoiced parts in the middle of recording are not eliminated. In the voice activated recordin 
mode, recording is started when a voice input exceeds the preset thresholds. Therefore, a consonant 


part with a low level may not be recorded. 












Voice Inputlevel: . (bese sess ceeceteele see ee sao te beats at eG ak eaec Upper threshold 
(ADIN pin) +Vvds 


1/2VDD 
—Vvds 
aucune eaten iaesonce nena le wb betee WY naan Lower threshold 


Identified as voice 


f 


Start signal input 






VDS pin Voice activation conditions 
castes Voice activation disabled 






Voice activation enabled 
Voice detection threshold Vvds = VDD/32 (+160 mV) 


The value in parentheses is for VDD = 5.12V. 
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When a low level is applied to the ST pin in the voice activated mode, the MSM6688 goes to the 
standby state for voice. When detecting a voiced input, it starts recording and the MON pin outputs 
a high level. | , 


Start pulse 


st (i) a 


Stop pulse 


MON (0) pee eset aa 
| Standby for voice | Recording in progress | 


Determined as voice 


When a low level is applied to the SP pin during standby state for voice, the MSM6688 finishes the 
standby state for voice and goes to the standby state for recording. 


Start pulse 
ST (1) 
Stop pulse 
SP (I) . 
Standby for Standby for 


recording | _ Standby for voice | recording 
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@ Method of Stopping Temporarily Record/Playback by Pause Function 


By applying a low pulse to the PAUSE pin during record/playback, record/playback operation can be 
stopped temporarily. To resume record/playback, apply a low pulse to the ST pin. To stop record/ 
playback, apply a low pulse to the SP pin. 


Start pulse Start pulse 
v 


= (0) | | Pause pulse | | 
PAUSE (I) | | 


| Pause | 


Resume 


Start pulse 


ST (I) | | Stop pulse 
_ vo 
SP (I) | | 
P 
ause pulse Ss 
PAUSE (I) | | 
| Pause | 


Record/Playback finished 


When record/playback is resumed after temporary stop, the voice activating circuit is not operated 
and recording is started when a start low pulse is applied to SP pin. : 
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Circuit Diagram 1: Application circuit in 
Standalone mode with 4Mbit 
DRAMs and 2Mbit serial voice ROMs 
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(2) MICROCONTROLLER INTERFACE MODE 


m@ FEATURES 


3-bit or 4-bit ADPCM 

Built-in 12-bit AD converter 

Built-in12-bit DA converter 

Built-in microphone amplifier 

Built-in low-pass filter 

Attenuation characteristics -40 dB/oct 

External memories 

DRAM, maximum 32M bits (for variable messages) 
1/4/16Mbit DRAM (x1bit configuration) are controlled by DRAM interface LS! (MSM6791). 

Serial voice ROMs, maximum 4M bits (for fixed messages) 
1M bit serial voice ROM (MSM6595), directly addressable 
2M bit serial voice ROM (MSM6596), directly addressable 
3M bit serial voice ROM (MSM6597), directly addressable 


@ Sampling frequency 


4.0 kHz, 5.3 kHz, 6.4 kHz or 8.0 kHz 


@ Number of phrases’ 


63 phrases for variable messages 

63 phrases for fixed messages 

Maximum recording time (when external 32Mbit RAM is connected) 
34 minutes (for 16kbps ADPCM) 

23 minutes (for 24kbps ADPCM) 

17 minutes (for 32kbps ADPCM) 

Voice activation function 

Pause function 

Master clock frequency: 4.096 MHz 

Power supply voltage: 5 V single power supply 

Package: 6-pin plastic QFP (QFP56-P-910-V1K) 
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m@ PIN LAYOUT (TOP VIEW) 
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m ELECTRICAL CHARACTERISTICS 


@ Absolute Maximum Ratings 


es 
Power supply voltage | VDD Ta=25°C - 0.37.0 
Input voltage Ta=25°C -0.3-VDD-+0.3 











Storage temperature Te | —55~+150 


@ Operating Range 


(envio conto: [Rate Unt 
a 
[scenery [we [| eee | 


@ DC characteristics DVDD=DVDD'=AVDD=4.5~5.5V 


DGND=AGND=0V Ta=0~70°C 

ae 
OH 
VOL 


















0.2xVDD 


[tow outputvatage | Vou | tm2me 
Low input current (Note 1) -10 

Caremetom | este 

em 


Note 1: Applies to all input pins excluding the XT pin. 
Note 2: Applies to the XT pin. 


0.45 






—s 


< 


= =e 


= 
> 


nO 
= 
> 


15 


At power down, no load 


—} wo 
= 
5 
> 
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@ Analog Characteristics 


DA output relative error 


FIN admissible input voltage 
range 


FIN input impedance 
Op-amp open loop gain 
Op-amp input impedance 
Op-amp load resistance 
AOUT load resistance 


FOUT load resistance 


Rina 
Routa 
RAaOUT 


RFouT 


‘Conditions 


no load 


fin=0~4KH2 





MSM6688 


DVDD=DVDD'=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 


Cran Pe | | 
= [= 
af = ine 
= 
pe [=[=[a 
a 
ta 
=) 


10 


= | 


{ 
{ 

0 
0 
0 
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@ AC Characteristics DVDD=DVDD'=AVDD=4.5~5.5V 


DGND=AGND=0V_ Ta=0~70°C 


j 


fosc=4.096MHz  fsamp=8.0kKHz 
RESET pulse width ~~. 


, 
r 
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500 Us 
t 125 
teen | 0.25 ms 





. 


—ee —_— 


Setup and hold time of CE and CE for WR tow 


Data setup time to WR rise DWS 
Data hold time from WR rise 


RD and WR disable time 


BUSY time after release of RESET (Note 1)* | tar 
BUSY time after input of 1-nibble command i tpi 
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_ 
”n 


wo 
© oO © 


= 
av 
vn 


~_ 
oo Go 
oO oO CO 





NO 
oO 
© 
= 
” 


ote | oe 
g |g 
= dice 


= 
n 






kl ek 
Om 
~” 


-- 
ow 
RO 


BUSY time after input of 2-nibble command 
BUSY time after input of 3-nibble command 
BUSY time after input of 2-nibble or 3-nibble command data** | tgp 
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WAIT time after input of ADRRD command tWAR 
WAIT time after output of ADRRD command address data tworR 
Address control time at start of record/playback * | tapt 


Items with * are proportional to the period of master oscillator frequency fosc. 
Items with ** are proportional to the period of the master oscillator frequency fosc, and are also 
proportional to the sampling frequency f,,,,. during record/playback. 
Note 1: The oscillation startup stabilization time is added to t,,..,, tap, and t,,.- 
The oscillation startup stabilization time is several tens of milliseconds for crystal 


oscillators and is several hundreds of microseconds for ceramic oscillators. 





NO 
on 
~] 
nn 
n WN 





= 
7) 


712 


OKI Semiconductor MSM6688 


DVDD=DVDD'=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 
fosc=4.096MHz  fsayp=8.0kHz 
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Se 
” 


AA 

+4 
a|S 
=\= 


as | -_ 
nn 
Ul xs 
Q1Q 
=| 


Time from input of START 
command to MON rise 


= 


= 








Time from input of STOP 
command to MON fall 


w 
U0 
oO 
= 


ms 


: 


Time from input of STOP Flex record 
command to release of standby for -— 
voice Direct record * | tSPCV 


Time from input of START command to NAR bit fall during * | tSTCN 
continuos playback 


Unvoiced time between phrases during continuous playback* | tMID 
Time from input of PAUSE command to setting of VPM bit tPSCP 


Time from input of START command during pause to x* | tSTOP 
resetting of VPM bit 

Time from input of STOP command during pause to an ed 
resetting of VPM bit | 


WAIT time after input of REC command e 
ft 
: 


WAIT time after input of STOP command 
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Items with * are proportional to the period of master oscillator frequency fosc. 
Items with ** are proportional to the period of the master oscillator frequency fosc, and are also 


proportional to the sampling frequency f,,,,. during record/playback. 
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DVDD=DVDD'=AVDD=4.5V~5.5V 
DGND-AGND=0V  Ta=0-70°C 
fosc=4.096MHz  fsamp=8.0kHz 


| DC level transition time (GND to 1/2 VDD) 
{[ocievevanstion ine v2 ODI GND) 


MON high level time 7 














wn 


rc 
wn 


wn” 






z/elai/si/fle/Z2/3/3 
SISiIZISISIEIS|& 3 
mi) x m1 | oe co 
= 9. 

qn 
=| 
o> 3 

qw 


MON low level time 


Time from MON rise to RD pulse rise during **! tERD 120 us 
EXT recording | 
command 
Time from MON rise to WR pulse rise during **) tEWR 120 | ws 
playback 


ine Fon WON a pROTSTOPconmand | HP [= [= [WO | ww 


Time from input of STOP command to end of **! tWEX 250 Us 
record/playback 


ltems with * are proportional to the period of master oscillator frequency fosc. 
Items with ** are proportional to the period of the master oscillator frequency fosc, and are also 
proportional to the sampling frequency f,,,,, during record/playback. 
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@ TIMING DIAGRAMS 


@ Reset Function 


VDD ——_! 


. tRsT 
ae 


RESET (1) ee 


tREX _ 


usr) _ MMMM —2»9 
a 
in progress 





Standby for 


Undefined record/playback 


Power down 


715 


MSM6688 | OKI Semiconductor 


@ Power Down by the POWN pin 





PDWN (I) aa ne can a 
x Note 3 
on (" Oscillation in ‘0 ress | | : illation i 
iT (0) p 9 | ! Oscillation in progress 
tBpp 
BUSY a rs 





RPM Hi-Z 
VPM Hi-Z 
NAR Hi-Z 








WR and RD pulses are not accepted 





Note 1: When an external clock is used, apply a low level to the PDWN pin and then 
continue to apply the external clock to the XT pin for t,,. | 
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@ Data Read Timing (RD Pulse) 


DO~D3 


) LLL, LLL 
\) LLL WLLL 


-_—_-_- 

— 

—— 
Py 


toRF 
(1/0) 4 


V4 


@ Data Write Timing (WR Pules) 


oD 


—-_~ 
~— 
| 
J 


E 


cd 
Mm 


DO~D3 


(\) SLL 
(\) LLL 


LLL 
LLL 


tows _|towH 


0) } 
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~j  @ Inputting 1-Nibble Commands (NOP, PAUSE, PLAY, REC, START, STOP and DEL Commands) 
Qo 


WR (I) OT 


tpRw —»—< | 
RD (1) == a coe | aa 
. Status output | Status output 
fi ™ 


DO~D3 (/0) | 
SGominand input 





te1, tweLa, tweLt 


Status register | | 
BUSY bit | | | 


NOP, PAUSE, PLAY, REC, START, and STOP commands 
: DEL command (deletion of all phrases) 
twe.,, DEL command (deletion of a specified phrase) 


be 
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@ inputting 2-Nibble Commands (SAMP, VDS, and LEV Commands) 


tpraw —>—< 


= Pe ee a ea 


Status output : 


see ww -—se 


DO~D3 (1/0) | 
‘command input \ pata input 
(1st nibble) (2nd nibble) 
__tB2 : tgp 








Status register 
BUSY bit | a ee 


The LEV command is used to specify the playback level. 
See the timing diagram for 
DC level transition by the LEV command. 
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NI @ inputting 3-Nibble Commands (CHAN and BLKWR Commands) 
NS | 


WR (1) 
RD (1) 
DO~D3 (1/0) 


Status register 
BUSY bit 


Status output 


\\pata input 


‘Command input : “Data input 
(ist nibble) 1 (2nd nibble) 1 (3rd nibble) 
tg3 tgp, ' tap 
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@ Inputting the BLKRD Command 


WR (1) OS Input of WR and RD pulses enabled 
twor twor 
Rly ey 


twerR 


RD (I) | pare rege eT ; 4 anal 


D0~D3 (1/0) a | ee ; a 
| a Status output “Seoimand input ' Data output ata output 


(ist nibble) (2nd nibble) (3rd nibble) 


Status register 
BUSY bit | | | | | | 


1. After making sure that the MSM6688 is not in the busy state by checking the BUSY bit of the status 
register, input the BLKRD command. 

2. Then, the data is read according to the 2nd and 3rd nibble command. _ 
However, the status of the BUSY bit cannot be verified by inputting the RD pulse. Therefore, input 
the RD pulse either after the waiting time t,,,, Or t,,, or after verifying the BUSY state at BUSY 
output pin. 
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“1 @ Inputting the ADRWR Command 
No 


w 7 Wg ps ely petiege inion keerncnaatons 


oo =) —-1- —1-Q0-—0-0.0—-- HH} 
| Status Output: \SADRWR command input: dre data input: Sadiass data input aaa data input 


(3rd nibble) ! (11th nibble) 


i: (1st nibble) : (2nd nibble) 
! teaw | '  tpap | '  teap | tean fea Input of WR pulse enabled 
<-> > 


Status register _ oa | 
BUSY bit | | | fn Lo | 


1. After making sure that the MSM6688 is notin the busy state by checking the BUSY bit of the status 
register, input the ADRWR command. 

2. Then, input 2nd-1 1th nibble address data after making sure that the MSM6688 is notin the BUSY 
state by one of the following two methods. 
@ Check of the BUSY bit in the status register 
@ Input the next WR pulse after the waiting time t,,,, OF t,)- 


S899INSIN 


IO}ONPUCOTUISS EMO 


€CZ 


@ inputting the ADRRD Command 


WR (\) 
RD (I) 
DO~D3 (1/0) 


Status register 
Busy bit 


twar twor 


a -—> Input of WR and RD pulses enabled 
WDR : 














Re a ~ 
Command input : Address data: Address data 
Status output (4st nibble) ' output ' output 
; ; (2nd nibble) + (3rd nibble) 








os 
: Address data 


output 
(11th nibble) 


After making sure that the MSM6688 is notin the busy state by checking the BUSY bit of the status 


register, input the ADRRD command. 


Then, the address data is read according to 2nd through 11th nibble command. 


The state of the BUSY bit cannot be checked by the RD pulse. 


Therefore, input the RD pulse either after the waiting time t,,,,, or t,,,, or after verifying the BUSY 


state at the BUSY output pin. 


IO|NPUOSTUISS EMO 


S899INSIN 


NI @ Timing for Record/Playback by START Command 


RESET (1) h ee aren a eee ere aneeigree 
WR a warner ery 


DO-D3 (1/0) er er ee ee 


PV 


! \. START command ' \ (STOP command) 
! i_tstom (Note) ' tspcm (Note) 
MON gee ec 
: tee. ! tet ' tay 
tatus register cs c—i | r > ! 3 
BUSY bit ee ee 
RPM bit eotecie | Baie cnal rece 
NAR bit a ee 
3 4 tstor lant _ i-_1SPCR__, ! 


AOUT (0) 
(playback) 





Power down ) Standby (address contra) | Record/playback (adaress conte Standby (Power down 


Note: t,,,,, and t,,,,, vary depending on the control mode for record/playback and on record or 
playback mode. 
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GCL 


@ Voice Activation Timing 


\ (STOP command) 
tsPcM 


MON 


Status register 





BUSY bit | 
RPM bit : 
VPM bit 
NAR bit : ! 
' tapd | tspcR |: 


tstcr =n < SPCR ! 


Standby (Standby orwoie _)fwwensona)(—____——~Revardng_—~—~*mne(_ Sandy 


Determined as voice J L If the STOP command is input during standby for voice, 
this state is changed to the standby for recording. 


Note: t,,., varies depending on the recording mode (flex recording or direct recording). 
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N @ Timing for Continuous ROM Playback by Input of Address Code 
oN 


a 


DO~D3 (1/0) 
START command CHAN command  : START command 


(2nd phrase) 


CHAN command 


(1st phrase) © | ai ! 
> 


MON (0) et 


Status register ood 


RPM bit ee ! : | 
NAR bit SE ei! !S™!™*~S*~*<“‘ Se CCC ti‘—i‘<a 


/ tmp : 


AQUT (0) 


' 
t 
[ 
' 
t 
t 
t 
' 
1 
t 
t 
1 
i 
t 
' 
' 


meee ee ewe ew 


Standby 1st phrase playback | Aaaress conta ~ Qnd phrase playback Standby 
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@ Timing for Record/Playback Pause Operation by PAUSE Command 


DO~D3 (/0) ee te a ee ee ee 
| \ START ‘\ PAUSE |S START ‘'\ PAUSE |S STOP command 


' top Ggmmand command : command command 


won fey ee mbaricirahe iain ane 
| ! SPCM 


Status register . {Bi , ! . ‘By , , tet . ‘ tt 3 , ‘1 , 
RPM bit ! ! : 3 3 3 
tstcR —3}-—+ ! ic tpscp ‘str, 5! , tescp '_tspep : 


VPM bit ! | | | 5 


Standby Record/playback Pause Record/playback Pause Standby 
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command 


‘\ STOP 


tweL 
Read access 


es ~- ed 


write data 
Write access 


twcorw 
Command execution 


( 
( 
(1/0) 


@ Timing for Data Transfer by CHRW Command 
WR 
RD 
DO~D3 
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‘ @ Timing for Data Read by DTRD command 
© 


twaw twar twat twat twat twa2 


5 


DO~D3. (I/O) 
Read data 


DTRD 
command $! 


command 


Yaddress | X4~X7 \ Dummy "Oh" 
X0~X3 X8~X11 


'  BLAY 


padres np 


t -—> Input of next 
;WSP ; command enabled 
<c— >, 
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“1 @ Playback by EXT Command 


ce 


RESET 


DO~D3 


MON 


AOQUT 





NG ! \ i 
PLAY = EXT ADPCMidata ea jar Top comma 
‘Status ; tem | tH eM MH IML tML EWR | __tesP_itwex tesp mo put enable 


es i. es, mem 


eee A 1/2 VDD level 
(0) 3 IIIT 
| <—— GND level GND level 


! Standby 3 Playback (Standby ) 


Power down , Power down 
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@ Timing for DC Level Transition by LEV Command 


RESET (I) SSS SS eee = 


DO~D3 (\/0) ! ! 
PLAY PLAY 

' command LEV | command LG 

command command 

Status register ? tiv, AOR. tL, ‘aor . 
BUSY bit ! | | | bo 
NAR bit aa | | ! _ 

! ! ! 1/2 VDD level} - 

AQUT (0) ! ! | | ! -_ 
' GND level , ! ! GND level =} | 

Power down Standby ("DC level transition \ Record/playback ) DC level transition ss Power down 
Standby 
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m@ PIN DESCRIPTION 


DVDD fe Digital power supply pin 
DVDD' a | Digital power supply pin 













AVDD Analog power supply pin 
DGND Digital ground pin | 
AGND Analog ground pin | 









SG, SGC ae Output pin for analog circuit reference voltage (signal ground) 
MIN Inverting input pin of the built-in OP amplifier. Non-inverting input pin 
LIN is internally connected to SG (signal ground). 
MOUT MOUT and LOUT are output pins of the built-in OP amplifier for MIN 
LOUT and LIN, respectively. 
AMON This pin is connected to the LOUT pin in the recording mode and to the 
DA converter ra in the playback mode. Used to connect the built-in 
LPF input (FIN pin). 
pen fon | Input pin of the built-in LPF. 
Output rn of the built-in LPF. Used to connect the AD converter input 
FOUT 
(ADIN pin) 
ADIN — Input pin of the built-in 12-bit AD converter. 
AQUT Output pin of the built-in LPF. This pin outputs playback waveforms 
and used to connect an external speaker drive amplifier. 
SADX (Serial Address Data). Used to connect the SAD pin of each external 
SADY MSMG791 (DRAM Aone LSI) and serial voice ROM. 


(Serial Address Strobe). Used to connect.the SAS pin of external 
MSM6791 (DRAM interface LSI) and the SASX and SASY pins of 
external serial voice ROM. Clock pin to write the serial address. 












(Transfer Address Strobe). Used to connect the TAS pin of each 
external MSM6791 (DRAM interface LSI) and serial voice ROM. 
This pin outputs address strobe outputs to set the serial address data 

from the SADX and SADY pins into the internal address counter of each 
MSM6791 (DRAM interface LSI) and serial voice ROM. 


(Read/Write Clock). Used to connect the RWCK pin of each external 
MSM6791 (DRAM interface LSI) and the RDCK pin of each external 
serial voiceROM. This pin outputs a clock to read data from or write it 
into each external serial register 


(RA Enable) Used to connect the WE pin of each external MSM6791 
DRAM interface LSI). This pin outputs WE signal to select either read 
or write mode. 


IRA /O). Used to connect the DIN pin of DRAM and MSM6791 
DRAM interface LSI). This pin outputs the data to be written into the 
serial register or inputs the data read from the serial registers. 


(Data ROM). Used to connect the DOUT pin of each external serial 
voiceROM. 
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Pin name Pin function 





©) 
WN 
ck 


(au Select). Used to connect 
DRAM interface LS1). and the 
Serial voice ROM 


oO 
YN 
NO 


co 
WN 
Oo 


co 
> 


(Register Select). These are used to select the maximum controlled 
size of external RAM. 


This pin is used to select either the stand-alone mode or the 
microcontroller interface mode. 

Low level: Stand-alone mode 

High level: Microcontroller interface mode 


(Power Down). When a low level is input to this pin, the MSM6688 
to the Ae down state. Unlike the RESET pin, this pin does 
not force to reset the MSM6688. When an low level is applied to this 
PDWN pin during recording operation, the MSM6688 is halted, and 
will be maintained in the power down state while PDOWN is low. After 
this pin is restored to a high level, postprocessing for recording will 
be performed. 


Bi-directional data bus to transfer commands and data to and from an 
external microcontroller. 


Write pulse input pin. Inputting a low pulse to this WR pin causes . 
a command or data to be input via DO~D3 pins. 


Chip enable input pins. When the CE pin is set to a low level or the 
CE pin is set to a high level, the write pulse (WR), read pulse (RD) can 
be accepted. 

When the CE pin is set to a high level or CE pin is set to a low level, 
the write pulse Oat read pulse (RD) cannot be accepted 

so that data cannot be transferred to and from via DO~D3 pins. 


Outputs a high level while a command is being executed. When this 
pin is held high, do not apply any data to DO~D3 pins. The state of 
this BUSY pin is the same as the contents of the BUSY bit of the 
Status register 


Outputs a high level during recording or playback operation. The 
State of this RPM is the same as the contents of the RPM bit of the 
Status register. 


Outputs a high level during the standby for voice after the start of 

voice activated recording and the record/playback is stopped . 

temporarily by inputting the PAUSE command. The state of this VPM 
_ pin ts the same as the contents of the VPM bit of the status register. 


This NAR bit indicates whether the phrase designation by the CHAN 
command is enabled or disabled. 

In the ROM playback operation, specify the next phrase after making 
sure that the NAR output is high, and input the START command. 
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Used to select the use or nonuse of the pop noise suppression 
circuit at the analog output (AOUT) pin. 


When low level, the pop noise suppression circuit is used. 
When high level, the pop noise suppression circuit is not used. 


Used to connect an oscillator. When an external clock is used, input 
the clock through this pin. At the power down state, this pin must be 
set to the ground level. 


Used to connect an oscillator, wen an external clock is used, this pin 
must be left open. 


Outputs a nee level while the record/playback operation is being 


performed. Outputs a synchronizing clock while record/playback 
activated by the EXT command is being performed. 


‘Used to test the MSM6688. Input a low level to the TEST pin and a 
high level to the TEST pin. 


‘OKI Semiconductor MSM6688 


M@ FUNCTIONAL DESCRIPTION 


@ Recording Time and Memory Capacity 


The recording time depends on the memory capacity of the external serial registers, sampling 
frequency, and ADPCM bit length, and is given by 
1.024 x memory capacity (K bits) 
sampling frequency (KHz) x bit length (bits) 
For example, if the sampling frequency is “ kHz (= 5.333 kHz), ADPCM bit length is 3 bits, and 
four 8M bit serial registers are used, the recording time can be obtained as follows. 
1.024 x (8192 x 4 — 64) 


Recording time = 5393x500 2093 seconds 


= 34 minutes 53 seconds 


Recording time = (seconds) 


In the above equation, the memory capacity is obtained by subtracting the memory capacity (64 Kbits) 
for the channel index area from the total memory capacity. 


737 


MSM6688 | OKI Semiconductor 


@ Power Supply Wiring 


~ As shown in the following diagram, supply the power to this MSM6688 fromthe same power source, 
but separate the power supply wiring to the analog portion from that to the logic position. 


+5V 








. DVDD DVDD' AVDD 


MSM6688 





DGND AGND 


Do not supply the power to the logic portion and the analog portion from the separate power sources. 
Otherwise, a problem such as latch-up may occur. 


Wrong | Wrong 
Analog power supply +5V 
Digital power supply 


DVDD VDD AVDD DVDD VDD " AVDD 


@ Analog Input Amplifier Circuit 


This MSM6688 has two built-in operational amplifiers for amplifying the microphone output. Each OP 
amplifier is provided with the inverting input pin and output pin. The analog circuit reference voltage 
SG (signal ground) is connected internally to the non-inverting input of each OP amplifier. 


For amplification, form an inverting amplifier circuit and adjust the amplification ratio by using external 
resistors as shown below. 


Vin Vo V 
RL / R3 
MOUT _ LIN tw 


LO 





oS 


TL 
LO ~ Uy VDD-1 
1/2VDD 


1 
I, GND 


R2¢R4 


R4 
Vio= —— Vuo= ———— Vin (V) 
LO R3 MO Ri R3 IN 


During the time the recording operation is performed, the output V, , of OP amp 2 is connected to the 
input FIN of the built-in LPF. The FIN allowable input voltage (V a) ranges from 1V to (V,, — 1)V. 
Therefore, the amplification ratio must be adjusted so that the V,, amplitude can be within the FIN 
allowable input voltage range. | 


For example, ifV,,=5V, V, becomes 3V__ max. IfV, exceeds the FIN allowable input voltage range, 
the output of the LPF will be a clipped waveform. 


The load resistance R,,,,,, of the OP amp is 200 kQ minimum, so that the feedback resisters R2 and 
R4 of the inverting ampllfi ler circuit must be 200 kQ or more. 
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@ Connection of LPF Circuit Peripherals 

The AMON pin is connected internally to the output of the amplifier circuit (LOUT pin) in the recording 
mode and to the output of the built-in DA converter in the playback mode. Therefore, connect the 
AMON pin directly to the input (FIN pin) of the built-in LPF. 

Both the FOUT and AOUT pins are the output pins of the built-in LPF. Connect the FOUT pin to the 
input (ADIN pin) of the built-in AD converter and connect the AOUT pin to an external speaker through 
an external speaker drive amplifier. 

In the MSM6688, the connection of each of the FOUT and AOUT pins is changed to one of the output 


of the LPF, GND (ground) level, and SG (signal ground) level, depending on the operation status as 
shown below. 
RESET pin = 


Analog pin 
Recording mode Playback mode 


| 
FOUT pin GND level jsactina neat LPF output 
AOUT pin GND level SG level ae Weis 







During operation 










— 


At power down 
(RESET pin = H) 









Note: This diagram shows the state of each switch during the recording operation. 





[dB] 20 : 

@ LPF Characteristics 10 HCH 
0 4 

This MSM6688 contains a fourth-orderswitched- -40 Hit LY 
capacitor LPF. 90 Hi TL 
The attenuation characteristic of thisLPFis—40 — _39 HUH | 
dB/oct. The cut-off frequency and frequency _,) At EEE 
characteristics of this LPF vary in proportionto _,, | 
the sampling frequency (fsamp). The cut-off 25 
frequency is preset to 0.4 times the sampling 
frequency. The following graph depicts the fre- ile 
quency characteristics of the LPF atfsamp = ~°9 ~ 499 1K 10K [Hz] 


8 KHz. a 
LPF Frequency Characteristics (fsamp = 8.0 kHz) 
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@ Reset Function 


By applying a high level to the RESET pin, the MSM6688 stops oscillation to minimize current 
consumption and goes to the power-down state. At the same time, the control circuit is reset and 
initialized. 


When this reset operation is performed, the record/playback condition, such as sampling frequency 
and ADPCM bit length, and the data stored in the serial registers are set to the data stored just before 
the reset takes place. In this case, the playback level is set to O dB amplitude. 


Ifa high level is applied to the RESET pin during command execution or record/playback operation, 
the MSM6688 is set to the power-down state and initialized state. Internal data voice data becomes 


undefined. 
The following shows the power-down state of the MSM6688. 
(1) Oscillation is stopped and all operations of the internal circuit are halted. 


(2) The current consumption is minimized. When an external clock is used, apply a ground (GND) 
level to the XT pin at power down so that no current can flow into the oscillation circuit. 


(3) DO—D3 pins constituting the data bus go to the high-impedance state, independ the state of the 
RD, CE, and CE pins. 


(4) CS1 — CS4 pins are set to a high level to minimize the current consumption of external serial 
registers and serial voice ROMs. 


(5) The state of the output pins and input/output pins are as follows. 


SADX, SAS, TAS, CS1 — CS4, 





WE, RWCK, and NAR Dins:..........:cccceeseeseeseeeees High level 

SAD Yj MON DIN i csucesceccencsetd Soave sdedouensyensosceees Low level 
DO-D3, DI/O, BUSY, RPM, and VPM pins: ........ High impedance 
AOQUT and FOUT PINS! ccccccccicacdsassanssccacsceasveasaces Ground level 


After powering up the MSM6688, be sure to initialize it by applying a high level to the RESET pin. 
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@ Power Down by the PDWN pin 


By applying a low level to the PDWN pin, the MSM6688 is set to the power-down state, in which the 
frequency oscillation and all operations of internal circuits are halted. Unlike the reset operation by 
the RESET input, the control circuit will not be initialized by this power-down operation. 


The power-down operation will not affect the data in the internal control circuit and external serial 
registers. Therefore, this power-down operation is useful when the battery backup takes place in case 
of power failure. 


When PDWN goes to a low level during command execution, this execution of command is halted at 
the time that power-down operation is performed. When PDWN becomes low during one of the 
following operations, their respective operations will be performed after the power-down state is 
released (PDWN = #). 


(1) When the MSM6688 is powered down (PDWN = L) during the record/playback operation: The 
record/playback operation is stopped. After the release of the power-down state, the postprocessing 
will be performed. The end of the eee can be verified by checking the BUSY bit and 
RPM bit of the status register. 


(2 


~~ 


When the MSM6688 is prowered down (PDWN = L) during the phrase deleting operation: The 
phrase deleting operation is temporarily stopped and will be restarted after the release of the 
power-down state. The end of the phrase deleting operon canbe verified by checking the BUSY 
bit. 

(3) When the MSM6688 is powered down (PDWN = L) during the time the transition of the AOUT 
output to a DC level by LEV command is in progress: This transition operation is temporarily 
stopped and will be continued after the release of the power-down state. The end of the transition 
to a DC level can be verified by checking the BUSY bit. 


we” 


741 


MSM6688 _ | OKI Semiconductor 


- @ Record/Playback Control Modes 


There are four types of record/playback mode: flex record/playback, ROM playback by inputting | 
address codes, direct record/playback, and direct ROM playback modes. A desired record/playback 
control mode can be selected by the command mode set in the SAMP command. 


sneer Flex — eieoape teen Direct Direct 

_ by input o | 
control mode | '¢cord/playback ‘ adress code |fecord/playback| ROM playback 
Number of phrases 64 (expandable) | As required 


| Indirect addressing | Indirect addressing | Direct addressing 
Addressing yo by y y 
phrase designation | phrase designation | ADRWR command | ADRWR command 
Setting of Setting by Setting by 
recording time | BLKWR command ADRWR command 


1. Flex record/playback 





















Direct addressing 






The recording area for each phrase is indirectly specified by phrase designation (CAOQ—CAS, 63 
phrases). The recording area for each phrase is controlled by the MSM6688, so that the address 
control load of the microcontroller can be reduced. 


The recording time is specified by the BLKWR command. During recording operation, the MSM6688 
searches the memory areas that are not used by other phrases and writes the voice data on them. 
Therefore, the phrase control by the microcontroller can be performed easily even in applications in 
which it is required to perform phrase deletion and re-recording frequently. 
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2. ROM playback by input of address codes 


The playback area of each phrase of the fixed message is indirectly specified by phrase designation 
(CAO-CA7, 255 phrases). 

The table containing the start address and stop address that indicate the playback area, sampling 
frequency and ADPCM bit length, is written in the index area of the serial voice ROM. 


3. Direct record/playback 


The recording area for each phrases is specified directly by inputting the address set in the ADRWR 
command from the microcontroller after a desired phrase has been specified by phrase designation 
(CAO-CA5, 64 phrases). This means that the address control such as the allocation of memory 
capacity (recording time) for each phrases is performed by the microcontroller. 


This direct record/playback mode is suitable for the case where the number of phrases and the 
recording time allocated to each phase are fixed. If the table containing the start address and stop 
address of each phrase is stored in the microcontroller or an external circuit, it becomes possible to 
perform record/playback of 65 or more phrases. 


4. Direct ROM playback 


The playback area of each phrase for a fixed message is specified directly by inputting the address 
set in the ADRWR command from the microcontroller. In this case, it is required to store the table 
containing the start and stop addresses of each phrase, sampling frequency and ADPCM bit length 
in the microcontroller and the external ROM. | 

If a serial voice ROM products for the MSM6388/MSM6588 ADPCM solid state recorders are used 
for the MSM6688, this direct ROM playback mode is applied. 
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@ Data Configuration of External Serial Registers 


The external RAM constitutes a virtual memory with a address space of (X addresses in the word 
direction) x (depth of 1kbits) through the DRAM interface (MSM6791). 

This virtual memory is addressable only for X addresses in the word direction. 

The external RAM is divided into the channel index area that stores the data for address controlofeach 
phrase and the voice (ADPCM) data area. 

The address space and channel index area in the flex record/playback mode are different from those 
in the direct record/playback mode. 


1. Address space allocation of external serial registers 

1.1 Address space for the flex record/playback mode 

In the flex record/playback mode, the total memory capacity of external serial registers is equally 
divided into 256 blocks that are addressable by OOh-FFh. 

Each block is composed of multiple words each having the depth of 1K bits. X addresses in the word 


direction are offset addresses in the blocks. The memory capacity of one block and the maximum 
address of X addresses vary depending on the total memory capacity of serial registers externally 


8M bits 16M bits 24M bits 32M bits 
(4) 


Number of words of one block 32 words 64 words 128 words 128 words 
[Offset address] [O0h~1Fh] [00h ~3Fh] [OO0h~7Fh] [(OO0h~7Fh] 


See of initially available 254 (FEh) 255 (FFh) 191 (BFh) 255 (FFh) 
blocks 














Total memory capacity 







(Number. of serial registers) 










Recording time 
of one block 
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connected. 


The storing method of 1K-bit ADPCM data in the Y direction varies depending on the ADPCM bit 
length (3-bit ADPCM or 4-bit ADPCM). 


(1) For3-bit ADPCM, (3 bits x340 samples + unused 4 bits = 1024 bits) are stored in the 1k-bit memory 
area. 


One Y address is allocated to two ADPCM data samples, so that Y addresses are addressable 
by 00O—AQh 


(2) For 4-bit ADPCM, (4 bits x 256 samples = 1024 bits) are stored in the 1K-bit memory area. 


One Y address is allocated to two ADPCM data samples, so that Y addresses are addressable 
by 00—-7Fh 
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Address Space Allocation of RAM 
(Flex record/playback, 32M-bit) 


Block (256 blocks ranging from OOh to FFh, 1 block = 128K bits) 
Channel index area (64 words x 1K bits = 64K bits) 


PamS | 
fv X address (offset address in one block, 128 words from 00h to 7Fh, 


00h ZT 1 word = 1K bits) | 






1K bits in the Y direction 


ee 


SMbit 
CSI 


NII 
aa 








| RRP [eons] 6 ets ots ]-—-— eons] 6 os] rons 


8Mbit 
CS4 


. OO Oh 7Eh_.7Fh 


Oh Oth 
{ hj 
FFh 


| 
| 
| 
| 3Fh | 
| 
40h | | 
4th 
| 1 block = 128 words x 1K bits 
| | = 128K bits. 
| ie { 
2 | S| | 
= 16 ) a 
! iy i 
| ! 
| 7Eh ! 
7Fh ! 
/ bs 
| 
80h | 
81h | 
| | 
| t 
! 
| 
Fa | I 
eB) | 
| 7Eh 
| 7Fh 
BEh | 
BFh | ! 
| gee | 
| COh OOh., Oth; 02h,  ———s, ATH ABH AQh 
Cth ek ‘ 
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1.2 Address space allocation in the direct record/playback mode 


In the direct record/playback mode, address control is performed by (X addresses in the word 
direction) x (1K bitdepth in the Y direction). The maximum address of X addresses in the word direction 
varies depending on the total memory capacity of RAM externally connected. The header 64 words 
(64K bits) of the RAM are used as the channel index area. Therefore, addresses after X address 0040h 


can be used as the voice data area. 


RSEL2 


Total memory : , 
capacity 8M bits 16M bits 24M bits 32M bits 





The storage method of 1K-bit ADPCM data in the Y direction is identical to that for the flex record/ 
playback mode. For 3-bit ADPCM data, the storage locations are addressable by OOh—AQh, For 4- 
bit ADPCM data, the storage locations are addressable by 0Oh—7Fh. 
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Address Space Allocation of RAM 
(Direct ee 


X address (32k words 0000h ~ 7FFFh, 1 word =1K zs) 


0000h 


003Fh 
0040h 


Channel index area (64K words x 1K bits = 64K bits) 







ADPCM (voice) data area 
{- 
| 


Mbi 
CS1 


1K 1a in the Y direction 


ALTERNA ti‘ OSOSCO™;™;™;C™O™”™”™CS! 


Le ft worde tits | 1 | Aword= tks | 1K bits 





{FFFh 
I 
| | 
2000h | ! 
! | we address | 
00h, Oth. 02h Pens Arn) ABN AQh | 
5 3 For 3-bi 
ge) 23 [om ——— oso] 
co | , 
| | | 
| | ! 
| J OOh J Oth 7Eh_.7Fh 
SFFFh 
at [ome [os [oa 
4000h 
| 
| 
| 
| 
 |oo 
se) | 
| 
{ 
| 
| 
5FFFh 
6000h 
| 
| 
| 
| 
= 
‘2 Iw 
= |e5 a 
? 
| 
| 
| 
7FFFh 
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2. Channel index area of serial registers 


2.1 Channel index area in the flex record/playback mode 


In the flex record/playback mode, the channel index area for one phrase (1K bits) consists of 64K-bit 
address data, 704-bit user data, and 256-bit address control block table. The address data consists 
of the number of blocks, stop Y address, stop X address, start block, stop block, and PRED block. In 
the following, these areas are summarized. 


(1) Number of blocks: — This area stores the number of blocks (recorded time) used for recording 
of one phrase. Address ch00 stores the number of unused blocks (available blocks). This number 
of blocks can be read by the BLKRD command. The recorded time for one phase and the unused 
capacity (available recording time) of memory can be obtained. 


(2) Stop Y address: This area stores the stop Y address of the phrase. A Y address location is 
addressable by one of OOh—AQh for 3-bit ADPCM, and by one of OOh—7Fh for 4-bit ADPCM. 


(3) Stop X address: This area stores the stop X address of a phrase. This X address is offset address 
of the block. One X address has a 1K-bit memory area. The memory capacity of one block varies 
depending on the number of serial registers connected externally, and addressing also varies 
accordingly. 


s 


Start block and stop block: The total memory capacity of serial registers is equally divided into 
256 blocks. Addresses OOh—FFh are assigned to these blocks. The start block and stop block 
are stored in the start block area and stop block area, respectively. 


749 


MSM6688 ‘OKI Semiconductor 


(5) PRED block: This area stores the address of a block immediately before the stop block. In the 
flex record/playback mode, each recording area is controlled on a per-block basis. Therefore, a 
phrase is not always stored continuously in serial registers. For example, if a phrase is recorded 
in three blocks 03h, 04h and07h. The PRED block stores 04h. This PRED block is used to change 
the stop block and stop X address for deleting a tail part of the recorded phrase. 


(6) User data: This user data area can be used by the user. The data can be written to and read from 
this area by the CHRW command. 
This user data area is provided independently for each phrase, so that it is useful to store the 
sampling frequency, ADPCM bit length and recorded time. 


(7) Block table: The block table is an area used for the block control. 
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1K-bit depth in the Y direction 








64 bits 704 bits 256 bits 
Address 
64 bits 
8 bits 8 bits 8 bits 8 bits 8 bits 8 bits 16 bits 
Number of |} StopY ! StopX }: Stop PRED Start itaced 
blocks | address | address | block block block Bus 
Lower <__—_——————> Upper 


Number of blocks (BLO ~ BL7) 
Stop Y address (SPYO - SPY7) 
Stop X address (SPX0 - SPX7) 
Stop block (SPO - SP7) 
PRED block (PRO - PR7) 


Start block (STO ~ ST7) STO} ST1 } ST2 ; ST3 : ST4 ! STS } ST6: ST7 
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2.2 Channel index area in the direct record/playback mode 


In the direct record/playback mode, the channel index area for one phrase (1K bits) consists of 64- 
bit address data and 960-bit user data. The address data consists of the stop Y address, stop X 
address, start X address, and unused area. 


(1) Stop Y address: In the same manner as in the direct record/playback mode, the stop address can 
be specified by one of OOh—AQh for 3-bit ADPCM and O00h—7Fh for 4-bit ADPCM. 

(2) Start X address and stop X address: An X address is specified by 16 bits (15 effective bits). The 
32K-word X address space can be addressed by 0O00h—7FFFh. | 


(3) User data: In the same manner as in the direct record/playback mode, this user data area can 
be used by the user. The data can be written to and read from this area by the CHRW command. 
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| Depth of 1K bits in the Y direction | 
960 bits 


64 bit 





Address User data 
data 


a a 
< B bits 16 bits ye 16 bits 24 bits . 
Stop | Stop Start 
Y address | X address ! X address 
Lower <_—_—-_——_——_> Upper 

Stop Y address (SPY0O - SPY7) SPY0! SPY1! SPY2! SPY3! SPY4 ! SPY5! SPY6! SPY7 
Stop X address (SPXO ~ SPX15) SPXO | SPX1 ! SPX2 | SPX3 : SPX4 } SPX5 | SPX6 | SPX7 | SPXB ! SPX9 | SPX10! SPX11 | SPX12! SPXI3, SPXI4, SPX15 
Start X address (STXO0 ~ STX15) STXO + STX1 | STX2 : STX3 | STX4 + STX5 | STX6 : STX7 | STXB | STXO tSTaxt0: STX11 | STX12 | STX13 | STX14: STX15 
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@ Data Configuration of External Serial Voice ROMs 


The external serial voice ROMs are composed of (X addresses in the word direction) x (depth of 1K 
bits). The addressing is possible only for X addresses in the word direction. The maximum address 
of the X addresses in the word direction varies depending on the total memory capacity of the serial 
voice ROMs externally connected. In the ROM playback by input of address code, the header 16 
_ words (16K bits) are used as the channel index area, so that the addreses after address 010h can be 


used as the voice data area. 


The method for storing the ADPCM data of 1K bits in the Y direction is identical to that for the record/ 
playback mode. 

Addressing can be made by OOh—AQnh for 3-bit ADPCM and 00h—7Fh for 4-bit ADPCM. 

When reading data in the serial voice ROMs by the DTRD command, specify the X address and Y 
address and then perform the read access operation. The address locations can be specified by 
OOOh—FFFh in the same manner as in the ROM playback. The area of 1K bits in the Y direction is 
equally divided into 16 of 64K bits each, so that addressing can be performed by Oh—-Fh. 






Total memory capacity 
(Number of ROMs) 











ROM playback 
by input of 
address code 










Direct ROM playback 
DTRD command 








704 


OKI Semiconductor MSM6688 


Address space allocation of serial voice ROMs. 


X address (4K words 000h ~ FFFh, 1 word = 1K bits) 


| 7 1k bits | 
000h y 
Y/Y} Channel index area (required only for ROM playback by input of address code. 
aah é 16 words x 1K bits = 16K bits) 






ADPCM (voice) data area 


> 


1M serial voice ROM 
| 


| 
| 
| 
1 ae er 
| 

: EUUTUN TOUS S TNT T 


SFFh 


400h Y address 


| 00h. O1h O2h cae pf AM) ABN AQh | 


seve] ono oe 


es 


3-bit 
ADPCM 





1M serial voice ROM 
2 


00h OVS ele ord —se—FEh_ |, 7Fh_ 


h Eh 7Fh 
adrow—[ sone | eons |-------| aoa | oie 


800h : 
I 
! ON th Ph Eh Ph 
| 
a Read by DTRD ; ; 
oo ! command 64 bits 64 bits = 64 bits 
! 
| 
| 


1M serial voice ROM 
3 


1M serial voice ROM 
4 


FFFh 
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@ Command Description 


The MSM6688 is controlled by 19 types of commands via DO-D3 pins constituting the data bus and 


WR, RD, CE, and CE control pins. The state of the MSM6688 can be know by obtaining the contents 
of the internal status register via the data bus or the output pins. 


There are four command modes available: mode 0, mode 1 , mode 2, and mode 3.. Some commands 


need to set the command mode before inputting them. The command mode can be selected by setting 
MODO bit and MOD1 bit of the SAMP command. 
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1. Command list 


D Command function 

0 0 O O | (NON OPERATION). Has no function. 

(PAUSE). Suspends record/playback temporarily. 

ae PLAYBACK). Sets playback mode. 

Lo a te RECORD). Sets recording mode. 

eee START). Starts record/playback. | 


PLAY 


STOP (STOP). Stops record/playback. 


Stops execution of CHRW, DTRW, DTRD, and EXT commands. 


SAMP 


CHAN (CHANNEL). Specifies a phrase, in conjunction with 2 nibbles 


4 > 
> ass 
so} ~ 
— m 


(SAMPLING FREQUENCY). Specifies the command mode and sampling frequency, 
in conjunction with 1 nibble following this command. 
ah following this command. 


0 0 0 | (BLOCK WRITE). Sets the number of recording blocks (recording time) 
for the phrase, in conjunction with 2 nibble following 
this command. 


(BLOCK READ). Reads the number of blocks (recording time) for the 
phrase stored in the channel index area, in conjunction 
with 2 nibbles following this command. 

During execution of this command, the contents of the 
Status register cannot be read. 


00 1 
00 1 
ADRWR Q Q O | (ADDRESS WRITE). Stores the start address and the stop address to the 
channel index area, in conjunction with 10 nibbles 


following this command. 


(ADDRESS READ). Reads out the start address and the stop address 
Stored in the channel index area, in conjunction with 
10 nibbles following this command. 
During execution of this command, the contents of the 
Status register cannot be read. 





oo oo 
= S| 2 
o x Bs 
0 eS = 
oO Dv 
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Command function 





(CHANNEL READ WRITE). Reads out the user data stored inthe channel 
index area or writes the user data to the channel index area by the read/write 
access operation following this command. 


(DATA READ WRITE). Transfers data to or from the external serial registers 
through the data bus, by the address designation in 5 nibbles following this 
command and the read/write access operation. 


(DATA READ). Reads the data in the external serial voice ROMs through 
the data bus, by the address designation in 5 nibbles following this 
command and the read/write access operation. 


(EXTERNAL). Performs record/playback by inputting/outputting ADPCM data 
through the data bus, in conjunction with the read/write access operation. 

This command will be used when an SRAM or a hard disk is used for storing 
voice data. Does not control external serial registers and addresses. 


(VOICE DETECT SELECT). Selects the ADPCM bit length and voice 
activated start function, in conjunction with 1 nibble following this command: 


DEL 1 1 0 1 | (DELETE). Deletes the phrase specified by the CHAN command. When 
? ch00 is specified by the CHAN command, all phrases are deleted by 
this command. 



























(LEVEL) Specifies the playback output level and the transition of analog 
output (AOUT pin) to the DC level, in conjunction of 1 nibble following this 
command. This level is initialized by the RESET input. 


Nop | 1 1 1 1 | (NON OPERATION). Has no function. 
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2. Command format 


PAUSE PAUSE PAUSE 


(Flex record/ (ROM playback by | (Direct record/ 
playback) input of address code) playback) 
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3. Command data format 

1-nibble command | 
1-nibble command | 

1-nibble command 

1-nibble command | 


1-nibble command | 


1-nibble command 
6h | 1st nibble 0 1 1 0 | 2-nibble command 





2nd nibble |MOD1 MODO SA1 SAO | Command mode, sampling frequency | 


SAO | Sampling frequency 
foso/1024 (4.0kHz) 
fosc/768 (5.3kHz 


) 
fos0/640 (6.4kHz) 
foso/512 (8.0kHz) 


Values in parentheses are for fosc = 4.096 MHz. 





a4 -4----- OO0CO 


0 
0 
0 
1 
1 


at ----- COCO 
+ 1 ----- COO 
+ ----- OOO 
1 ----- COO 
— O----- | Os 


CHAN 7h | 1st nibble 0 1 1 1 | 3-nibble command 
2nd nibble | CA3 CA2 CA1 CAO 
Phrase No. 
3rd nibble CA? CAB CAS = CA4 


0 0 0] 0 0 0 0 choo 
0 ch01 

1 chod2 

1 ch03 

: { ( chFE 

1 chFF 
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Code 
: 4 HEX 


BLKWR 1st nibble 
2nd nibble 
3rd nibble 


BLKRD | 9h_ | 1st nibble 


D3 D2 D1 DO 


1 0 0 0 | 3-nibble command 


Number of blocks 


0 


oo 
— 
— 
co 
rc 


BL3 —- BL2 
BL? 






BL6 


oo 
pas 
an 
— 


4 


1 | 3-nibble command 


2nd nibble | BL3  BL2 BLi BLO | Number of blocks 


So 
oo 


1 0 


Srd nibble | BL?  BL6 BL4 


{stnibble | 1 O 0  O. |11-nibble command 


2nd nibble | SPY3 SPY2 SPY1 SPY0 | Stop Y address 


co 
rm 
cn 


ADRWR 


3rd nibble | SPY? SPY6 SPY5 SPY4 | 


SPX3 SPX2 SPX1 SPXO | Stop X address 
SPX7 SPX6 SPX5 SPX4 
SPX11 SPX10 SPX9 SPX8 
SPX15 SPX14 SPX13 SPX12 


STX3 STX2 STX1 STXO | Start X address 


4th nibble 
5th nibble 
6th nibble 
7th nibble 
8th nibble 
Oth nibble | STX7 STX6 STX5 STX4 
10th nibble |STX11 STX10 STX9 STX8 


11th nibble | STX15 STX14 STX13 STX12 


1 0 0 1 11-nibble command 


SPY3 SPY2 SPY1 SPY0O | Stop Y address 


ADRRD | 9h_ | ist nibble 


2nd nibble 


3rd nibble | SPY? SPY6 SPY5 SPY4 | 


4th nibble | SPX3 SPX2 SPX1 SPXO | Stop X address 
5th nibble | SPX7 SPX6 SPX5 SPX4 
6th nibble | SPX11 SPX10 SPX9 SPX8 


7th nibble | SPX15 SPX14 SPX13 SPX12 


8th nibble s1X3 STX2 STX1  STXO | Start X address | 
9th nibble | STIX? STX6 STX5 STX4 
10th nibble | STX11 STX10 STX9 —STX8 
11th nibble | STX15 STX14 STX13 STX12 


N 
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Code 
4 HEX 









D3 D2. D1 







1-nibble command + read/write access + STOP command 
1st nibble 


6-nibble command + read/write access + STOP command 
2nd nibble Dummy nibble 
3rd nibble XO |X address 


Ath nibble 


5th nibble X10 
6th nibble | X15 X14 X13 X12 


1st nibble 0 |6- ee command + read access + G-nibble command + read access + STOP command command 


YO Vadiess 
XO |X address 
X10 x9 

0 Dummynibble nibble 
oft 


pea nibble 0 


=z 


is 
3. 
a 
a 
cD 
© 
° 
= 
= 
go 
= 
Q. 
+ 
= 
= 
= 
cD 
S 
> 
cD 
”n 
” 
+ 
Oo 
uU 
oO 
oO 
= 
= 
> 
= 
a. 


m Oo 

>< 

sj a 
Oo 


2-nibble command 


2nd nibble nibble 0 BIT VD0 |ADPCM bit length, voice activation a 


Voice detection level Vvps 
| 0 \Voice activation disabled 


+VDD/64 (+80mV) 


Joa VDD/32 (= 160mV) 
Le ed +VDD/16 (+320mV) 


Values in parentheses are for VDD = 5.12 V. 














BIT 







3 bits 





S 
2 
c) 
= 
a 
= 
Oo 
3 
gq 
> 


4 bits 
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ch00: Deletion of all phrases 











| Te. chO1 ~ chFF: Deletion of a specified phrase 


1st nibble is 2-nibble command 
2nd nibble PNO | Playback level, transition to DC level 
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4. Relationship between record/playback control modes and commands 


Flex record/ Boh biavpeek Direct record/| Direct ROM 
eaapens code playback playback 


CHRW Data transfer command 
DTRW 





ADPCM bit length 


Voice activation 
condition 


Deletion of all phrases 


Deletion of 
pecified phrase 





Note: ©: Requiredcommand ©: Usefulcommand = — : Unnecessary command 
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@ Status Register 


The status register used in the MSM6688 is a 4-bit status register. When a low level is applied to the 
RD pin, the contents of the status register are output to DO—D3 pins to indicate the internal state of the 
MSM6688. The contents of the status register are also output to the BUSY, RPM, VPM, and NAR 
pins. 


D3 D2 D1 DO 


NAR VPM RPM BUSY 


(1) BUSY bit 


The BUSY bit set to a high level indicates that the MSM6688 is executing RESET operation or 
command processing operation. When BUSY bit is high, do not input any command from the 
microcontroller. While any of data read commands is being executed, the state of the BUSY bit cannot 
be verified by inputting the RD pulse. In this case, input a read command either after waiting a time 
longer than the duration of BUSY state or after verifying the end of the busy state by the BUSY pin. 


While the RESET operation is being executed, the BUSY bit is set to a high level, and it returns to a 
low level after the end of the RESET operation. After a high level pulse is applied to the RESET pin 
to perform the RESET operation, the BUSY bit is set to a high level during execution of the RESET 
operation. It goes to a low level after the end of the RESET operation. 


(2) RPM bit 

The RPM bit goes to a high level during record/playback operation. While the RPM bit is high, do not 
input any command except those indicated below. Otherwise, the state of the MSM6688 becomes 
undefined. 

NOP, PAUSE, STOP commands, START command for release of temporary stop and playback of 
next phrase, CHAN command for specifying the next phrase during playback and LEV command for 
designation of playback output level 


After a high level pulses is applied to the RESET pin to perform the RESET operation, the RPM bit 
goes to a low level that is the initial state. 
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(3) VPM bit 


The VPM bit goes to a high level during standby for voice after start of the voice activated recording 
and during the time that record/playback is temporarily stopped by the PAUSE command. 


When the VPM bit is high, do not apply any command except the STOP command and the START 
command for release of temporary stop. Otherwise, the state of the MSM6688 becomes undefined. 


After a high level pulse is applied to the RESET pin to perform the reset operation, the VPM bit goes 
to a low level that is the initial state. 


(4) NAR bit 


The NAR bit indicate the enabled or disabled state for phrase designation. When this bit is high, the 
phrase designation by the CHAN command is enabled. 


If it is desired to play back different phrases continuously during ROM playback, specify the next 
phrase and input the START command after verifying that the NAR bit becomes high. 


After a high level pulse is applied to the RESET pin to perform the reset operation, the NAR bit goes 
to a high level that is the initial state. 
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BUSY state BUSY bit 
ration verification 


Release of reset operation trex |(Note 2) 1 ms Input of RESET pulse 
! ST Sos 
SAMP, VDS, LEV 
CHAN, BLKWR 
rt 


270 ms Impossible 


50 us Impossible 


50 ps Possible 


270 ms | Impossible 
= 
CHRW command 


Input of command 7 
Input of REC command (Note 1 
Input of write data ‘Nove 1 


BUSY causing conditions 


2. 
c 


Input of 1-nibble command 6 us 
Input of 2-nibble command 16 ys 
Input of 3-nibble command 16 us 
Input of 2-nibble or 3-nibble command data 16 us 
BLKRD command 


a nN —_ 


Input of command twBR 


Output of block data twor 


ADRWR command 


Input of command AW 


fe 


Input of address data 


a 
> 
oO 


-| ADRRD command 


Input of command twarR 


Output of address data tworR 


Input of PLAY command apace 
Input of STOP command (ete 1) 


DTRW and DTRD commands 


Os 
16 us 
50 ys 
50 us 
90 Us 


Input of command 16 us 

Input of address (2nd ~ 5th nibbles) 16 us 
Input of address (6th nibble) 270 us 
Input of REC command 
Input of write data twwo 


Input of PLAY command twee | Impossible 
Input of STOP command (Note 1 
Input of DEL command (all phrases) 550 ms 


Input of DEL command (a specified phrase) 70 ms 


16 us 
90 ys 
90 us 
50 us 


= 
o 
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Note 1: The BUSY state can be verified by the BUSY bit when only the datawrite access operation 
| is executed after the CHRW or DTRW command is input. 

Note 2: The BUSY state duration after release of RESET operation includes the oscillation startup 
stabilization time. This oscillation startup stabilization time is several tens of milliseconds for 
crystal oscillators and is several hundreds of microseconds for ceramic oscillators. 
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@ inputting the Commands 


To input a command or data, apply the command or data to DO—D3 pins and then apply a low level 
pulse (WR pulse) to the WR pin. 


By inputting a low level pulse (RD pulse) to the RD pin, the contents of the status register or data will 
be output via DO—D3 pins. 


The CE pin is used to enable or disable the WR pulse and RD pulse. When a low-level is applied to 
this CE pin, the enable state is present, so that WR and RD pulses can be accepted. When a high level 
is applied to this CE pin, the disable state is present, so that WR and RD pulses cannot be accepted 
and, at the same time, DO—D3 pins are placed in the high-impedance state. 


The CE pinalso has the same function as the CE pin. However, when high, this CE pin gives the enable 
state for the WR and RD pulses, and when low, it gives the disable state. When DO—D3 pins are used 
exclusively for the MSM6688, CE andCE pins can be fixed to a low level anda high level, respectively. 


An equivalent circuit of the microcontroller interface section of the MSM6688 is shown below. 
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Status 
register 
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The steps for inputting the commands are described below. 


(1) Output the contents of the status register by applying the RD pulse (namely, by applying a lowlevel 
pulse to the RD pin). Verify thatthe BUSY bitis 0. Ifthe BUSY bitis 1, inputthe RD pulse repeatedly 
until the BUSY bit goes to 0. The BUSY state can also be verified through the BUSY pin. 


(2) Set a command to DO—D3 pin and input the WR pulse. 


(3) In case of a 2-nibble or 3-nibble command, verify that the BUSY bit of the status register is 0 in 
the same way as in (1). Then, set the command data to DO-D3 pins and input the WR pulse. In 
this case, the WR pulse can also be input after the waiting time that is longer than the BUSY state 
duration, instead of verifying the BUSY bit of the status register. 


cé ) WWJ Wawa THz 

CE (l) GI WD MD DD —_ UL: 

WR (I) ———— se 

wo TY 
DO~ D3 (I/O) | 


\ 7 Pies 7 
Status output Command input Status output 


BUSY. COO tt 


| 

| 

I 

1 
Busy state duration! 
| 


L> Next command data 
can be input 
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1. Inputting a 2-nibble command 





VV 
: Input RD pulse | Status output 
<ausy-09> Verification of BUSY bit 
Yes 







Input of the 1st nibble command 
Status output 

Verification of BUSY bit 

(or waiting for BUSY state duration) 


Input of the 2nd nibble data 


Yes 
Input WR pulse 
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@ Changes of Record/Playback Conditions 


Record/playback condition POWER ON | RESET input PDWN input | Command input 


Record/playback mode Undefined Unchanged Unchanged desu ae 


PLAY command 


Undefined a a ged Unchanged | Set by SAMP command 
Undefined a ged Unchanged | Set by SAMP command 
Undefined Unchanged | Set by CHAN command 
Undefined Unchanged | Set by BLKWR command 
Undefined et ged Unchanged | Set by VDS command 
Undefined Unchanged | Set by VDS command 
Note 1 
Undefined Unchanged | Set by LEV command 
, Unchanged 
Undefined | Unotan 
Note 1: RESET is performed without synchronization with the clock. 
When the RESET pulse is input during standby for commands, record/playback 
condition will not be changed. When the RESET pulse is input during execution 


of acomman4d, all record/playback conditions may be changed and the data may 
become undefined. 

























(Note 1) 











Command mode 
Sampling frequency 


Phrase No. 


Number of phrase recording 
blocks 


ADPCM bit length 
Voice activation 
Playback level 


Data in serial registers 


J 
> 
os 
2 
O 
7 
= 
rs) 
Q. 
CD 





773 


MSM6688 | OKI semiconductor 


® Setting and Confirming the Record/Playback Conditions 
1. Specifying the control mode for record/playback (by the SAMP command) 


Specify the control mode for record/playback by setting the command mode (using MOD1 and MODO 
bits) as shown in the following table. : 


Command 
eigde Control mode for record/playback 


- Flex record/playback | 


M 





2. Specifying the sampling frequency (by the SAMP command) 


Specify the sampling frequency by setting SAO and SA1 bit data of the SAMP command. The 
relationship between the master oscillator frequency (f,..), and sampling frequency (f,,,,,) depends 
on the SAO and SA1 bit data of the SAMP command as shown in the following table. 






a 
ee 





( — ) Values in parentheses are for 
fosc=4.096MHz. 


774 


OKI Semiconductor MSM6688 


3. Specifying the ADPCM bit length (by the VDS command) 


Specify the ADPCM bit length by setting the BIT bit data of the VDS command as shown inthe following 
table. 


BIT |ADPCM bit length 





po 


4 bit 


4. Specifying the voice activated recording condition (by the VDS command) 


This MSM6688 has the voice activated recording function to start recording when the level of voice 
input exceeds a preset amplitude. Using the voice activated function, the unvoiced part prior to voice 
detection will not be recorded, so that the memory capacity can be utilized efficiently. 


The unvoiced parts in the middle of recording are not eliminated. In the voice activated recordin 
mode, recording is started when a voice input exceeds the preset thresholds. Therefore, a consonant 
part with a low level may not be recorded. 








Voice input level 
(ADIN DIN) 9 foe ee Upper threshold 


1/2VDD 


|» Identified as voice and recording start 





Jd ei les Lower threshold 






t 


Start signal input 
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Specify the enable/disable of the voice activated recording function and the voice detection level by 
VDO and VD1 bit data of the VDS command as shown in the following table. 


Voice detection | Voice detection level, was Vuds 
Voice activation disabled 


1 +VDD/64 (+80mV) | 
Values in parentheses are for VDD = 5.12 V 
+VDD/32 (+160mV) 
1 +VDD/16 (+320mV) 


During standby for voice, the VPM bit of the status register is 1. This bit returns to O at the start of voice 
activated recording after detection of voiced signal. The RPM bit is 1 during standby for voice and 
during recording. 


DO ~ D3 





START command STOP command 


Status register 
RPM bit eee ee 
t 


VPM bit : ste ae 


Standby for recording! Standby for voice! Recording in progress 


Standby for recording 


t_Identitied as voice 


When the STOP command is input during standby for voice, standby for voice will be finished and 
changed to standby for recording, 


_ Ifin the flex record/playback mode, the STOP command is input during standby for voice, the contents 
of the specified phrase will be deleted. 


WR ee 
DO ~ D3 | 
START command STOP command — 


Status register | 
RPM bit See ee 
! { 


VPM bit —— Ee 


{ | 
\ | 
Standby for recording! 


Standby for voice Standby for recording 
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5. Specifying a phrase (by the CHAN command) 
Specify a phrase by CAO-CA7 bit data of the CHAN command as shown in the following table. 


Phrase || Flex record/ Or Caer eras Direct record/| Direct ROM 
caTjoascastcadcasicazontcn0| he 
[efefefefelefelo| em | aay | ones 
po} o}ojojolofols | enor | 
poj}ofofofo}ols fo} ena | 
LETTE ETE if 
pojoft ia fats] s fod erst | 
popots tata ata fs | cree | 
po] sfofolojololo| emo | 
of +{ofofolojols | em | 
SELEL ETE ETE ETE bp tom 
tft tsfafsf sys fo | ove | 
ytd fafa d sft ener | 




















Enable 
(Note 2) 









Enable 
(64 phrases) 


ale 






Enable 
(255 phrases) 






Enable 
(63 phrases) 









IO|NPUOCOTWISS THO 


Ss99INSIN 
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Note 1: In the flex record/playback mode, ch00 cannot be used for recording/playback. This is a 
special phrase only used for deletion of all phrases and control of unused blocks. 


Note 2: In the direct ROM playback mode, playback will be started after transferring the address 
data to the channel index area of the serial registers. Therefore, itis required for direct ROM 
playback to use a phase unused for record/playback operation. Normally, phrase ch3FH 
is used as the phrase dedicated for direct ROM playback. 


6. Specifying the number of phrase recording blocks (by the BLKWR command) 


In the flex record/playback mode, set the number of blocks before starting the recording to specify the 
recording time for a phrase. In this mode, the total memory capacity of serial registers connected 
externally is divided equally into 256 blocks. Therefore, the memory capacity of one block varies 
depending on the number of serial registers connected externally. 


For example, when one 8M bit serial register is connected and recording is performed by 4-bitADPCM 
and 8-kHz sampling, the memory capacity of one block and the recording time of one block are 
obtained as follows. 


Memory capacity of one block = Soe = 32K bits 


Recording time/block = Memory capacity of one block 
: ~ Sampling frequency x ADPCM bit length 


x, 82 MIOES XDUS. A eraximataly (second 
= “g000Hzx4bits ~/PP y 


If itis desired to make recording for 10 seconds on a phrase in this example, 10 (OAh) phrase recording 
blocks are required. 
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The number of phrase recording blocks can be specified by the BLKWR command and is stored in 
the (corresponding) register in the MSM6688. The BLKWR command is enabled for command mode 
Oor 1. Therefore, before inputting this BLKWR command, it is required to set the corresponding 
command mode using the SAMP command. 











Number of phrase 
recording blocks 
el a 






1 (Oth) 

2 (02h) 

3 (03h) 
204 (FEh) 
255 (FFh) 






7. Reading the number of phrase recording blocks (by the BLKRD command) 


The number of blocks for each phrase stored in the channel index area can be read by the read access 
operation using the BLKRD command and two nibbles following this BLKRD command. In the flex 
record/playback mode, the number of blocks (namely, the recording time) of the specified phrase can 
be obtained. Inthe BLKRD command, the number of blocks is specified by a binary number consisting 
of BLO-BL7 in the same way as in the BLKWR command. 


Before inputting the BLKRD command, the command mode must be set to either mode 0 or mode 1 
by using the SAMP command. 


(1) When ch00 phrase is specified: The number of unused blocks (or available blocks) is stored in 
address ch0o of the channel index area. Therefore, the unused and available memory capacity 
(or available recording time) can be obtained. 


(2) When one of ch01-ch@F is specified as a phrase: The number of blocks (or recording time) used 
by the specified phrase can be obtained. 
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BLKRD command flow chart 


\/ 








Setting of common mode to mode 0 or mode 1 (MODO, MOD1) 






SAMP command 


CHAN command Phrase designation (CAO ~ CA7) 





1st nibble m7 
BLKRD command 


) 


2nd nibble 







Wait for BUSY 
state duration 


| Input RD pulse - 


3rd nibble 


Output of lower 4 bits of the number of blocks 


Wait for BUSY 
state duration 


Input RD pulse Output of upper 4 bits of the number of blocks 


Wait for BUSY state 
duration 


VV 


During execution of the BLKRD command, verification of the status register cannot be performed by 
input of the RD pulse. When inputting the RD pulse for the 2nd nibble or 3rd nibble or inputting the 
next command after the BLKRD command, input the RD pulse either after the waiting time longer than 
the BUSY state duration or after verifying that the BUSY status is not present via the BUSY pin. 
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8. Inputting/outputting the address data (by the ADRWR/ADRRD command) 


In the direct record/playback mode or direct ROM playback, input the start address and stop address 
of a phrase directly into the channel index area in the RAM by the ADRWR command. 


The ADRRD command is used to read the address data stored in the channel index area. 


The header 40 bits of each phrase of the channel index area can be accessed by the ADRWR or 
ADRRD command. In the flex record/playback mode, these commands can be used to change the 
address data for deleting the tail part of a recorded phrase. 


 ORSRAERE | Rexreorttneck 
fos oe or po | cumms | omc ot 0 | Comme 
forme [100+ | Gomas | 100+ ‘| Comm 
‘ard nibble | SPY7 SPY6 SPY SPY4 BL7 BLE BL5 BL4 
/4th nibble || SPX3_SPX2 SPX1.SPXO_ Stop X address Stop Y address 
5th nibble | spx7 SPX6 SPX5 SPX4 
6th nibble | SPX11 SPXi0 SPX9 SPX8 |SPX3_SPX2 SPX! SPXO |Stop X address 
7th nibble | sexs SPX14 SPX13 SPX12 
8th nibble | sx STX2 STX1 STXO | Start X address Stop block 
9th nibble | sna STX6 STX5 STX4 
10th nibble | STAI STX10 STX9 STX8 PRED block 

| smo STX14 STX13 STX12 


Note: When the address data is input by the ADRWR command in the direct 
ROM playback mode, the 7th nibble and the 11th nibble are dummy nibbles. 
Therefore, input Oh data into SPX12—SPX15 (7th nibble) and STX12-STX15 
(11th nibble). 

































11th nibble 





781 


MSM6688 OKI Semiconductor 


ADRWR command flow chart 





SAMP command ~ Setting of command mode to mode 2 or mode 3 (MOD = 1) 
CHAN command Phrase designation(CA0 ~ CA7) 
{st nibble 
ADRWR command Input of command after verification of BUSY state 
2nd nibble | 
- BUSY bit verification | 
(or waiting for BUSY state duration or longer) 
Input WR pulse Input of address data 
3rd nibble 
4th nibble 





10th nibble 


11th nibble 


Verification of address data 
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ADDRD command flow chart 


SAMP command Setting of command mode to mode 2 or mode 3 (MODO, MOD1) 


CHAN command Phrase designation (CAO ~ CA7) 


1st nibble 


ADRRD command Input of command after verification of BUSY state 


2nd nibble 






Wait for BUSY state 
uration 


: 


Input RD pulses 


Output of address data 


3rd nibble 


4th nibble 







10th nibble 





11th nibble 


Wait for BUSY state 
duration 


Input RD pulse Output of address data 


Wait for BUSY state 
duration 
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During execution of the ADRRD command, verification of the status register cannot be performed by 
input of the RD pulse. When inputting the RD pulse for the 2nd nibble to 11th nibbles or inputting the 
next command after the ADRRD command, input the RD pulse either after the waiting time longer than 
the BUSY state duration or after verifying that the BUSY status is not present via the BUSY pin. 
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9. Specifying the playback level (by the LEV command) 


For playback, one of three output levels 0 dB, -6 dB and —12 dB can be selected. The playback level 
can be specified by LVO and LV1 bit data of the LEV command. If the LEV command is input during 
playback operation, the playback level will be changed at the moment when the command is input. 
When the RESET pulse is input, the playback output level is set 0 dB that is the initial state. 


Playback level 


OdB (equal to the voice data amplitude) 


PO te OdB (equal to the voice data amplitude) 
4 fe 
Lt 


—6dB (one-half of the voice data amplitude) 


1 —12dB (one-fourth of the voice data amplitude) 
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@ Flex Record/Playback Method 
1. Deleting phrases 


1.1 Deleting all phrases 


To delete all phrases, specify chOO by the CHAN command and input the DEL command. When all 

phrases are deleted in this manner, “O” data is written into chO1-ch3F addresses of the channel index 

area of the serial registers to place these addresses in the unrecorded state. The initial data for 

address control is written in chOO address. Therefore, whenever the power is turned on, always 
erform the deletion of all phrases after inputting the RESET pulse. 





The deletion of all phrases causes the user data area chOO—ch3F to be cleared to all Os. Note that 
when the data was transferred to the channel index area by the CHRW comman4, this data is deleted 


by the deletion of all phrases. 
State of the channel index area 
Phrases No. 
Address data Block table 
Geared ta os | ina at 
ch01~ch3F Cleared to all Os 









1.2 Deleting a specified phrase 


To delete a specified phrase, specify one of chO—ch3F by the CHAN command and input the DEL 
command. The deleted phrase is placed in the unrecorded state. The channel index area for the 
specified phrase, including the user data, is cleared to all Os. The data stored in chOO address for 
control of unused blocks is updated. | 


Phrase deletion flow chart 


choo Deletion of all phrases 
CHAN command ch01 ~ ch3F: Deletion of a specified phrase 


DEL command 
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2. Method of recording in the flex record/playback mode 


(1) Before starting the recording operation in the flex record/playback mode, always perform the 
deletion of all phrases after turning power on and resetting the MSM6688 by input of the RESET 
pulse. Otherwise, the address control cannot be performed correctly. 

(2) Input the record/playback conditions by the corresponding commands as follows. 


VDS command: Specify the ADPCM bit length (BIT) and voice activation condition (VDO, 
VD1). 


SAMP command: Set the command mode to mode 0 
(MODO = 0, MOD1=0) and specify the sampling frequency (SAO, SA1). 


CHAN command: Select phrases (CAO ~ CAS) from one of 63 phrases chO1-ch3F. 
BLKWR command: Specify the number of phrase recording blocks (BLO—BL7) 
REC command: Set to the recording mode. 

(3) Input the START command to start recording 

(4) When the number of blocks specified by the BLKWR command is reached or when all available 
blocks are used for recording, recording is finished. The end of recording can be verified by the 
RPM bit of the status register. 

(5) To stop recording in the middle, inputthe STOP command. The contents of the block counter and 
the contents of the address counter at this moment are automatically stored in the channel index 


area as the stop block and the stop address, respectively. 


In this case, make sure that recording is finished by examining the RPM bit before inputting the 
next command. 


(6) Tocontinue recording, specify the record/playback conditions to be modified by the corresponding 
commands and perform the steps (3)—(5). 
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Flow chart of flex recording in the record/playback mode 


CHAN command 


DEL command 





VDS command 


SAMP command 


CHAN command 
BLKWR command 


REC command 







START command 


Yes 







Input record/playback 

onditions to be modified 
by the corresponding 

commands. 


Yes 


STOP command 


ontinue 
recording? 


é No 


V 
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Specify ch00. 


Delete all phrases. 


ADPCM bit length (BIT) 
Voice activation condition (VDO, VD1) 


Set the command mode to mode 0 (MODO =0, MOD1 = 0). 
Specify the sampling frequency (SAO, SA1). 


Select one of 63 phrases (CAO ~ CA5). 
Set the phrase recording time (BLO ~ BL7). 


Set the recording mode. 


Start of recording 
Verify the start of recording. 


Verify the end of recording. 


Stop of recording 


Verify the end of recording. 
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3. Playback method in the flex record/playback mode 
(1) Input the record/playback conditions by the corresponding commands as follows. 
VDS command: Specify the ADPCM bit length (BIT) 
The voice activation condition (VDO, VD1) is invalid for the playback 
operation. 


SAMP command: Set the command mode to mode 0 (MODO = 0, MOD1= 0) and specify the 
sampling frequency (SAO, SA1). 


CHAN command: Select one of 63 phrases chO1—ch3F (CAO-CAS). 
LEV command: Specify the playback output level (LVO, LV1). 
PLAY command: _ Set to the playback mode. 
(2) Inputthe START command to start the playback. The MSM6688 fetches the contents of the block 
table and the stop address of the specified phrase from the channel index area and starts the 


playback operation. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
playback is finished. The end of playback is verified by the RPM bit of the status register. 


(4) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue playback, specify the record/playback conditions to be modified by the corresponding 
commands and perform steps (2)—(4). 
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Flow chart of playback in the flex record/playback mode 


VDS command ADPCM bit length (BIT) 


Set the command mode to mode 0 (MODO = 0, MOD1 = 0). 


SAMP command Specify the sampling frequency (SAO, SA1). 


CHAN command | Select one of 63 phrases (CAO ~ CA5) 


LEV command Set playback output level (LVO, LV1). 


PLAY command Set to the playback mode. 









Start of playback 
Verify the start of playback. 
ae a 
conditions to be modi 
by the corresponding Verify the end of playback. 
commands. 
STOP of playback 
Verify the end of playback. 


ontinue 
playback? 


No 


AS 


This flow chart can apply to the playback operation in the direct record/playback mode, 
excluding that the command mode is set to mode 2 by the SAMP command and one of 64 
phrases (chO0—ch3F) can be selected by the CHAN command in the direct record/playback 
mode. 
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@ Direct Record/Playback Method 
1. Recording method in the direct record/playback mode 


(1 


eee” 


Input the record/playback conditions by the corresponding commands as follows. 


VDS command: Specify the ADPCM bit length (BIT) and voice activation condition (VDO, 
VD1). 


SAMP command: Set the command mode to mode 2 (MOD = 0, MOD = 1) and specify the 
sampling frequency (SAO, SA1). 


CHAN command: _ Select one of 64 phases chO0-ch3F (CAO—CAS). 
ADRWR command: Input the start address and the stop address. 
REC command: Set to the recording mode. 


(2 


~~” 


Input the START command to start the recording. The MSM6688 fetches the start address and 
the stop address of the specified phrase input by the ADRWR from the channel index area and 
stores them in the address counter and the stop address register, respectively. Then it starts 
recording. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
recording is finished. Verity the end of recording by the RPM bit of the status register. 


(4) To stop recording in the middle, input the STOP command. In this case, the contents of the 
address counter is automatically stored in the channel index area as a new stop address. Make 
sure that recording is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue recording, specify the record/playback conditions to be modified by the corresponding 
commands and perform steps (2)-(4). 
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Flow chart of recording in the direct record/playback mode 


VDS command 


SAMP command 


CHAN command 


ADRWR command 


REC command 






START command 


Yes 








Input record/playback 
conditions to be modified 
by the corresponding 

commands. 


Yes 


top recording 


STOP command 


) 


ontinue 
recording? 
No 


WZ 
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ADPCM bit length (BIT) 
Voice activation condition (VDO, VD1) 


Set the command mode to mode 2 (MODO = 0, MOD1 = 1). 
Specify the sampling frequency (SAO, SA1). 


Select one of 64 phrases (CAO ~ CAS). 


Input the start address and stop address. 


Set the recording mode. 
Start of recording 
Verify the start of recording. 


Verify the end of recording. 


Stop of recording. 


Verify the end of recording. 


OKI Semiconductor MSM6688 


2. Playback method in the direct record/playback mode 
The playback method in the direct record/playback mode is similar to that in the flex record/playback 
mode, excepting that in the direct playback mode, the command mode is specified to mode 2 by the 
SAMP command and a phrase can be selected from a total of 64 phrases (chOO~ch3F)by the CHAN 
command. . 
(1) Input the record/playback conditions by the corresponding commands as follows. 
VDS command: Specify the ADPCM bit length (BIT) 
The voice activation condition (VDO, VD1) is invalid for the playback 
operation. 


SAMP command: Set the command mode to mode 2 (MOD = 0, MOD = 1) and specify the 
sampling frequency (SAO, SA1). 


CHAN command: _ Select one of 64 phrases chOO-ch3F (CAOQ—CAS). 
LEV command: Specify the playback output level (LVO, LV1). 
PLAY command: _ Set the playback mode. 
(2) Input the START command to start the playback. The MSM6688 fetches the start address and 
the stop address of the specified phrase from the channel index area and stores them in the 


address counter and the stop address register, respectively. Thenit starts the playback operation. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
playback is finished. The end of playback is verified by the RPM bit of the status register. 


(4) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue playback, specify the record/playback conditions to be modified by the corresponding 
commands and perform steps (2)—(4). 


For the flow chart, refer to the flow chart of record/playback in the flex record/playback mode. 
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@ ROM Playback by Inputting of Address Code 
1. Method inputting commands 
(1) Input the record/playback conditions by the corresponding commands as follows. 


SAMP command: Set the command mode to mode 1 (MODO = 1, MOD1= 0). 
The sampling frequency (SAO, SA1) is invalid. 


CHAN command: _ Select one of 255 phrases chO1—chFF (CAO-CA7). 
LEV command: Specify the playback output level (LVO, LV1) 

(2) Input the START command to start the playback. The MSM6688 fetches the data of the start 
address, stop address, sampling frequency, and ADPCM bit length of the specified phrase from 
the channel index area of the serial voice ROMs and starts the playback operation. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
playback is finished. The end of playback is verified by the RPM bit of the status register. 


(4) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue playback, specify the record/playback conditions to be modified by the corresponding 
commands and perform steps (2)-(4). 
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Flow chart of ROM playback by Input of Address Code 


7 


SAMP command Set the command mode to mode 1 (MODO = 1, MOD1 = 0). 
CHAN command Select one of 255 phrases (CAO ~ CA7) 
LEV command Set playback output level (LVO, LV1). 


START command Start of playback 


Verify the start of playback. 









rip 
conditions to be modifi 
by the corresponding Verify the end of playback. 
commands. 
STOP of playback 
Verify the end of playback. 


ontinue 
playback? 


No 


oA 
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2. Continuous ROM playback 


The procedure for playback of different phrases such as the time signal continuously is described 
below. The command inputting procedure for continuous ROM playback is basically equal to that for 
a single phrase. In this case, during playback of a phrase, the next phrase to be played back can be 
specified by the NAR bit of the status register. Continuous playback can also be performed by verifying 
the end of playback of each phrase using the RPM, instead of use of the NAR bit. To make continuous 
playback using NAR bit perform the following procedure. 


(1) Specify a phrase by the CHAN commandand inputthe START command to start playback. When 
the START command is accepted, the NAR bit of the status register goes to 0. 


(2) When the NAR bit is changed from 0 to 1 to indicate that the next phrase can be specified and 
inputted, specify the next phrase to be played back by the CHAN command and input the START 
command. After the START command is accepted, the NAR bit goes to 0 again. 


(3) Inthe same way as mentioned above, repeat the designation of a phrase and input of the START 
command verifying the state of the NAR bit. 
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Flow chart of continuous ROM playback 


\/ 
Yes 


CHAN command 
START command 


Verify whether a phrase can be specified or not. 





Specify one of 255 phrases (CAQ ~ CA7). 





The specified phrase is accepted. 


Verify whether playback of the specified phrase is accepted or not. 


Verify the end playback. 
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@ Direct ROM Playback Method 


MSM6688 playbacks serial voice ROM code products for the MSM6388/MSM6588ADPCM solid- 
state recorders, use the direct ROM playback mode. ; 


The channel index area is not provided at the header area of these serial voice ROMs. Therefore, it 
is required to prepare an ROM in the microcontroller or an external ROM to store the start and stop 
addresses, sampling frequency, and ADPCM bit length of each phrase. 


The start address and stop address of each phrase consists of 32 bits. These addresses are indicated 
in the voice address corresponding list of the serial voice ROM. 


For example, the addresses to provide the “Message + Cattle Voice (English)” are as shown in the 


following table. 
Voice | Start X address | Stop X address| Stop Y address Sampling ADPCM 
words | STX11~STXO | SPX11~SPXO0 | SPY7~SPYO | frequency fs | bit length 
Message + 
No.1 [Cattle Voice 000h 010h 5Dh 6.4kHz Abit 
English) 










Before starting playback, the address data must be transferred to the channel index area of the status 
register using the ADRWR command. In this case, a phrase thatis not used for record/playback must 
be specified for this direct ROM playback using the CHAN command. When recording a phrase in 
the flex record/playback mode, ch00 is inhibited to specify. Normally, ch3F address is used as the 
phrase dedicated for direct ROM playback. 
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(1) Input the record/playback conditions by the corresponding commands as follows. 
VDS command: Specify the ADPCM bit length (BIT). 


The voice activation condition (VDO, VD1) is invalid for the playback 
operation. 


SAMP command:  Setthe command mode to mode 3 (MOD1 = 1, MODO = 1) and specify the 
sampling frequency (SAO, SA1). 


CHAN command: _ Select one of 64 phrases chOO—ch3F (CAO—CAS5). Normally ch3F is used 
for direct ROM playback 


ADRWR command: Specify the start and stop addresses. 

(2) Input the START command to start the ROM playback. The MSM6688 fetches the start address 
and the stop address of the specified phrase from the channel index area of the serial registers. 
Then it starts the playback operation. 


(3) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit. | 
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Flow chart of direct ROM playback 


VDS command 
SAMP command 
CHAN command 


ADRWR command 


START command 












Input record/playback 
conditions to be modified 
by the corresponding 

commands. 
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ADPCM bit length (BIT) 


Set the command mode to mode 3 eer = 1, MOD1 = 1). 
Specify the sampling frequency (SAO, SA1). 


Select one of 64 phrases (CAO ~ CA5). Normally, specify ch3F. 


Input the start address and stop address. 
Start of playback 


Verify the start of playback. 


- Verify the end of playback. 


Stop of playback. 


_ Verify the end of playback. 
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@ Stopping Temporarily Record/Playback (by the PAUSE Command) 


The record/playback operation in progress can be stopped temporarily by inputting the PAUSE 
command. The record/playback operation stopped using the PAUSE command can be restarted by 
inputting the START command. During temporary stop state, the VPM bit of the status register is 1 
and the RPM bit keeps 1. 


If the START command is input to restart the recording operation that is temporarily suspended by 
the PAUSE command in the voice activated recording mode, the recording will be started immediately 
even in the state of silence. The PAUSE comman4dis invalid during record/playback state, temporarily 
stopped state, and standby state for voice. 


When the STOP command is input during temporarily stopped state, the record/playback operation 


WT a 


DO ~ D3 
START PAUSE START STOP 


command command command command 
Status register 


RPM bit | | 


VPM bit ! | | ! 


Standby ' Record/playback: Temporarily stopped | Record/playback ' Standby 
Pe a ee et eee RS ee 


L Immediately restarted even in 
case of voice activated recording 


is finished and the MSM6688 is placed in the standby state. 
@® Transferring Data to/from External Memories 


WR ee f | f | i 

DO ~ D3 
START PAUSE STOP 
command command command 


Status register 


RPM bit | | 


VPM bit ! | = = 


Standby | Record/standby: Temporarily stopped ! Standby 
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@® Transferring Data to/from External Memories 

1. Method oftransferring datato/from external serial registers (by the CHRW command) 
The MSM6688 can transfer data to/from the user area in the channel index area of external RAM using 
the CHRW command. Before starting this data transfer operation, a desired phrase must be specified 
using the CHAN command. The memory capacity for each phrase is 704 bits (176 nibbles) in the flex 


record/playback mode and 960 bits (240 nibbles) in the direct record/playback mode. The read/write 
operation must be performed for the data that does not exceed this memory capacity per phrase. 


The contents of the user area for a specified phrase or for all phrases will be cleared to all Os (Oh data) 
using the CHAN and DEL commands. 


The following shows the procedure for inputting the CHRW command. 
(1) Set the command mode to mode 0 or mode 1 (MOD1=0) using the SAMP command. 
(2) Specify a phrase using the CHAN command. 


(3) After inputting the CHAN command, wait for BUSY state duration. The end of the BUSY state 
duration can also be verified by the BUSY bit of the status register. 


(4) To write data, input the REC command and then input the data to be written by applying the WR 
pulse. It is required to wait for the busy state duration between the contiguous WR pulses. 


When the data writing operation is performed by inputting a single input of the CHRW command, 
the state of the BUSY bit of the status register can be verified by inputting the RD pulse. When 
the data read operation is performed with the data write operation, the state of the BUSY bit cannot 
be verified by inputting the RD pulse. 


(5) When reading data, wait for the BUSY state duration after inputting the PLAY command and then 
input the RD pulse. With this operation, 4-bit data will be output via the data bus. 


(6) To continue the data read or write operation, specify the read or write mode using the PLAY or 
REC commands. 


(7) To stop the data read/write operation, input the STOP command. After waiting for the BUSY state 
duration, the next command can be input. 
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Flow chart of data transfer by the CHRW command 


\/ 


SAMP command Set the command mode to mode 0 or mode 1 (MOD1=0) 
CHAN command Specify one of 64 phrases (CAO ~ CAS). 


CHRW command 


Wait for BUSY state 
duration 


Yes (Data write) 









(Data read) 





PLAY command 
Wait for BUSY state 
| duration 
Input RD pulse | Data output 
Wait for BUSY state 
duration 


REC command 


Wait for BUSY state 
duration 















Input WR pulse | Data input 


Wait for BUSY state 
duration 


Continue data 
transfer? 
No 
STOP command 


Wait for BUSY state 
duration 





WZ 
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2. Method of transferring data to and from external RAM (by the DTRW command) 


The data transfer to/from external RAM is performed using the DTRW command. After inputting the 
DTRW command, specify an address to be accessed for data read/write. The transfer of each 4-bit 
data is performed from the starting nibble of the specified address. For the address space, refer to 
Section 1.2 “Address space allocation in the direct record/playback mode” in “Data Configuration of 
External RAM.” The address designation can be made only in the X direction and random address 
designation cannot be made in the Y direction to select an arbitrary address in the Y direction. 


With the input of a single DTRW command, continuous read/write operation can be made in the range 
of addresses 8Mbit (CS1, CS2, CS3, CS4, ). When the read/write operation is extended to two or more 
8Mbits (CST, CS2, CS3, CS4, ), itis necessary to stop temporarily the read/write operation each time 
the operation is finished for one serial register, and set the address for another serial register using 


the DTRW command. 

(1) Set the common mode to mode 2 (MODO = 0, MOD1 = 1) 

(2) Input the DTRW command 

(3) Specify the X address in a serial register by inputting the WR pulse five times. Wait for the BUSY 
state duration. The BUSY state can be verified by examining the state of the BUSY bit of the status 
register. The 2nd nibble of the DTRW command is a dummy nibble. Always input Oh data into 
the 2nd nibble. 


(4) For data writing, input the REC command and input the data to be written by inputting the WR 
pulse. Wait for the BUSY state duration between the contiguous WR pulses. 


To make the data write operation by a single input of the DTRW command, the state of the BUSY 
bit can be verified by inputting the RD pulse. When data write and data read operations are 
performed jointly, the state at the BUSY bit cannot be verified using the RD pulse. 


(5) To read data, input the PLAY command and then input the RD pulse after waiting for the BUSY 
state duration. With this operation, 4-bit data will be output via the data bus. 


(6) To continue data read/write operation, specify the read or write mode using the PLAY or REC 
command and make data transfer operation. 


(7) To finish the data read/write operation, input the STOP command. After waiting forthe BUSY state 
duration, the next command can be input. 
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Flow chart of data transfer using the DTRW command 


VV 
SAMP command Specify the command mode to mode 2 (MODO = 0, MOD1 = 1). 
DTRW command 
Input dummy nibble 
(2nd nibble) (0, 0, 0, 0) 
Input X address 
(3rd nibble) (XO, X1, X2, X3) 
Input X address 
(4th nibble) (X4, X5, X6, X7) 
Input X address 
(Sth nibble). (X8, X9, X10, X11) 
Input X address 
(6th nibble) (X12, X13, X14, X15) 
Wait for BUSY state 
duration 


Yes (Data write) 


REC command 
Wait for BUSY state 
duration 
Input WR pulse 
Wait for BUSY state 
duration 
Continue 

data transfer? 
No 
STOP command 
Wait for BUSY state 
duration 


V4 














(Data read) 


PLAY command 


Wait for BUSY state 
duration 










Data input Input RD pulse Data output 


Wait for BUSY state d 
uration 
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3. Method of reading data from external serial voice ROMs (by the DTRD command) 


The data from external serial voice ROMs can be read using the DTRD command. After inputting the 
DTRD command, specify the address to be read. The datais read in groups of 4 bits from the specified 
address. For the address space, refer to “Data Configuration of External Serial Voice ROMs.” The 
data can be addressed on a 64-bit basis. 


With the input of a single DTRD command, continuous read/write operation can be made in the range 

of addresses assigned to the same serial voice ROM. When the read/write operation is extended to 

two or more serial voice ROMs, it is necessary to stop temporarily the read/write operation each time 

the operation is finished for the serial voice ROM, and set the address for another serial voice ROM 

using the DTRD command. 

The following shows the procedure for inputting the DTRD command. 

(1) Set the command mode to mode 3 (MODO = 1, MOD1 = 1). 

(2) Input the DTRD command. 

(3) Specify the X address and Y address of the serial voice ROM by inputting the WR pulse five times. 
Then, wait for the BUSY state duration. The 6th nibble is a dummy nibble. Always input Oh data 
into this 6th nibble. 


(4) Input the PLAY command and wait for the BUSY state duration. Then, input the RD pulse, so that 
4-bit data will be output via the data bus. 


(5) To continue data read operation, perform the data read operation inputting the PLAY command 
and RD pulse in the same way as mentioned above. 


(6) To finish the data read operation input the STOP command. After waiting for the BUSY state 
duration, the next command can be input. 
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Flow chart of data read using the DTRD command 


A r 
SAMP command Specify the command mode to mode 3 (MODO = 1, MOD1 = 1). 
DTRD command 


Input Y address | 
(2nd nibbles) (YO, Y1, ¥2, Y3) 


x address (rd nibbles) (XO, X1, X2, X3) 
Input middle Bis of] xa, x6, x6, x7) 
x eres et nibbE) (X8, X9, X10, X11) 
ba an pone (0, 0,0, 0) 


Wait for BUSY state 
duration 
PLAY command 
Wait for BUSY state 
duration 
Input RD pulse Data read 
Wait for BUSY state 
duration 
Continue to 
pad data? | 
No 
STOP command 
Wait for BUSY state 
duration 


VY 
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@ Record/Playback by Inputting/Outputting Voice Data via Data Bus 


When SRAMs (static RAMs) or other hardware memory products are used to store voice data, the 
record/playback operation will be performed by using the EXT command. In the case of the record/ 
playback using the EXT command, voice data is directly input or output via the data bus in 
synchronization with the sampling frequency. In this record/playback mode, the address control and 
the control of external RAM and serial voice ROMs are not performed. Therefore, the microcontroller 
performs the recording time control and address control. In this mode, temporary stop of record/ 
playback operation by the PAUSE command and the voice activated recording cannot be performed. 


1. Method of recording using the EXT command 
(1) Input the record/playback conditions using the corresponding commands as shown below. 


VDS command: Set the ADPCM bit length (BIT). 
Specify the disabled state of voice activation (VDO = 0, VD1 = 0) 


SAMP command: Specify the sampling frequency (SAO, SA1) 
The command mode (MODO, MOD‘1) is invalid. 


REC command: Set to the recording mode 


(2) Input the EXT command to start the recording. The sampling frequency clock is output via the 
MON pin. 


(3) When the MON pin goes high, input the RD pulse to fetch the ADPCM data from the external 
memory via the data bus. In the case of 3-bit ADPCM, the upper 3 bits (D3—D1 pins) are valid and | 
the lower 1 bit (DO pins) is invalid. 

(4) Store the ADPCM data into the external memory such as SRAMs. 


(5) Repeat steps (3) and (4) to continue the recording operation. 


(6) Input the STOP command to stop the recording operation. Until the STOP command is input, the 
recording operation will be continued without the limit for the recording time. 


(7) During recording by the EXT command, the contents of the status register cannot be verified by 


_the RD pulse. Therefore, after inputting the STOP command, waitfor the BUSY state duration and 
then input the next command. 
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Flow chart of recording using the EXT command 


SAMP command 


VDS command 


REC command 


EXT command 














Detection of the rising 

edge of the pulse at 

MON output pin 
at 


Input the RD pulse 


Store the ADPCM 
data into memory 


Contime 
ecording? 


STOPcommand. 


Wait for BUSY 
State duration 


Specify the sampling frequency (SAO, SA1). 


Specify the ADPCM bit length (BIT) 


Set to the recording mode 


Start the recording by EXT command. 


Fetch ADPCM data from memory. 


Store the ADPCM data into an external memory such as SRAM. 


End of recording by EXT command 
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2. Method of playback using the EXT command 
(1) Input the record/playback conditions using the corresponding commands as shown below. 


VDS command: __ Set to the ADPCM bit length (BIT) specified for recording. 
Voice activation conditions go invalid. 


SAMP command: Specify the sampling frequency (SAO, SA1) 
The command mode (MODO, MOD1) is invalid. 


PLAY command: _ Set to the playback mode 


(2) Inputthe EXT commandto startthe playback. The sampling frequency clock is output via the MON 
pin. 


(3) When the MON pin goes high, the ADPCM data is ready to be fetched from an external memory 
such as an SRAM. 


(4) Input the WR pulse to fetch the ADPCM data from the external memory via the data bus. In the 
case of 3-bit ADPCM, the upper 3 bits (D3—D1 pins) are valid and the lower 1 bit (DO pins) is invalid. 


(5) Repeat steps (3) and (4) to continue the playback operation. 


(6) Input the STOP command to stop the playback operation. 
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Flow chart of playback using the EXT command 


SAMP command 
VDS command 
PLAY command 


EXT command 









Detection of the rising 

edge of the pulse at 

MON output pin 
eo 


Read ADPCM data 
from memory. 


Input the WR pulse 


ontinue 
playback? 


STOP command 


Specify the sampling frequency (SAO, SA1). 


Specify the ADPCM bit length (BIT) 


Set to the playback mode 


Start the playback by EXT command. 


Write the ADPCM data. 


Stop the playback by EXT command. 
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@ Suppression of Pop Noise at AOUT Output (by the LEV Command) 

The MSM6688 has a on-chip pop noise suppression circuit to prevent pop nose from being generated 
due to sharp changes of the DC level of the analog output (at the AOUT pin). The enabled or disabled 
state of this pop noise suppression circuit can be selected using the ACON pin. When the ACON pin 
is low, this circuit is disabled and when high, this circuit is enabled. 

1. When the POP noise suppression circuit is disabled (ACON = low) 

When the RESET pin is high, the DC level at the AOUT pin is the ground level, and when the RESET 


pin is low, the DC level at the AOUT pin is the 1/2 VDD level. Each time the state of the RESET pin 
is changed, the DC level is changed sharply and pop noise is generated. 


RESET | | | ] 


1/2 VDD level 


\ Pop noige 


Power down Standby Record/playback StandbyX Power down 






AOUT GND level 





GND level 


Pop noise 
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2. When the POP noise suppression circuit is enabled (ACON = high) 


The transition of the DC level atthe AOUT (analog output) pin is controlled using the LEV command. 
When the RESET pulse (low) is applied to the RESET pin, the DC level at the AOUT output pin goes 
to the ground level. If the pop noise suppression circuit is activated using the PNO and PN1 bits of 
the 2nd nibble of the LEV command, the DC level at the AOUT output pin will be changed from the 
ground level to the 1/2 VDD level or from the 1/2 VDD level to the ground level slowly to prevent pop 
noise from being generated. 


Before starting the record/playback operation, always set the DC level atthe AOUT pinto the 1/2 VDD 


level using the LEV command. When enabling the DC level transition function by the LEV command 
first specify the playback mode by the PLAY command and then input the LEV command. 


| Ni | PNO | C level transition 















D as 
Disabled 
ea ee Disabled 
Transition from ground 
to 1/2 VD 
Transition from 1/2 VDD 
1 to ground 





RESET | | | 


1/2 VDD level 





AQUT GND level 3 oe ee 


LEV command LEV command 
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ADPCM SOLID-STATE RECORDER LSI 


Circuit Diagram 1: Application circuit in 
microcontroller interface mode with 4Mbit 
DRAMs and 2Mbit serial voice ROMs 
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SBC SOLID-STATE RECORDER LSI 





GENERAL DESCRIPTION 

The MSM6788 is a solid-state-recorder developed using the Sub Band Coding (SBC) method. By 
externally connecting a microphone, a speaker, a speaker drive amplifier, and dedicated DRAM 
through the MSM6791 to store SBC data, it can record and play back voice data in a manner similar 
to a tape recorder. 


The MSM6788 has a stand-alone mode and a microcontroller interface mode. In the stand-alone 
mode, record/playback conditions can be selected from pins and the MSM6788 can be controlled by 
a simple drive timing. In the microcontroller interface mode, record/playback can be controlled by 
commands from the microcontroller, and more functions are available than in the stand-alone mode. 


In addition, the MSM6688 can form easily a recording and playback circuit with fixed messages by 
connecting DRAMs (include the MSM6791) and serial voice ROMs as external memories. 


@ SBC method: 
The Sub Band Coding (SBC) method divides voice frequency into five bands and codes them 
respectively. 
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(1) STAND-ALONE MODE 


m@ FEATURES 


SBC method 
Built-in 12-bit AD converter 
Built-in12-bit DA converter 
Built-in microphone amplifier 
Built-in low-pass filter 
Attenuation characteristics -40 dB/oct 
External memories 
DRAM, maximum 32M bits (for variable messages) 
1/4/16M bit DRAMs (x 1 bit configuration) are controlled by DRAM interface LSI (MSM6791) 
Serial voice ROMs, maximum 4M bits (for fixed messages) 
1M bit serial voice ROM (MSM6595), directly addressable 
2M bit serial voice ROM (MSM6596), directly addressable 
3M bit serial voice ROM (MSM6597), directly addressable 
Bit rate 
10.0k, 12.6k, 16.0kbps (at 8 KHz sampling freq.) 
7.5k, 9.5k, 12.0kbps (at 6 KHz sampling freq.) 
Number of phrases 
63 phrases for variable messages 
63 phrases for fixed messages 
Maximum recording time (when one 8M bit serial register is connected) 
13.8 minutes (for 10.0 kbps SBC) 18.4 minutes (for 7.5 kbps SBC) 
11.0 minutes (for 12.6 kbps SBC) 14.6 minutes (for 9.5 kbps SBC) 
8.6 minutes (for 16.0 kbps SBC) 11.5 minutes (for 12.0 kops SBC) 
Voice activation function 
Pause function 
Master clock frequency: 6.0MHz ~ 8.192 MHz 
Power supply voltage: 5 V single power supply 
Package:80-pin plastic QFP (QFP80-P-1420-V 1K) 
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m@ PIN LAYOUT (TOP VIEW) 


80 LEAD PLASTIC FLAT PACKAGE 
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m@ ELECTRICAL CHARACTERISTICS 


@ Absolute Maximum Ratings 


ee ee ee 
[sonoma [tm [= | em 


@ Operating Range 


a 
Tomeeatnin [Ty 


@ DC characteristics DVDD=AVDD=4.5~5.5V 


DGND=AGND=0V_ Ta=0~70°C 
tem fm 
[ toventomie [We 
























High output voltage 
Low output voltage | 
High input current (Note 1) 


High input current (Note 2) ViH = VDD 
Low input current (Note 2) Vit = GND 


Operating current too 
consumption (1 
Operating current — ipo 


consumption (2 


fosc = 8 MHz, no load 





At power down. no load 


Note 1: Applies to all input pins excluding the XT pin. 
Note 2: Applies to the XT pin. 
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@ Analog Characteristics DVDD=AVDD=4.5~5.5V 


DGND=AGND=0V_ Ta=0~70°C 
mea] ewan 


FIN admissible input 
voltage range 


FIN input impedance 


Op-amp open loop gain fin=0~4kHz 
Op-amp input impedance 








Op-amp load resistance | Routa 
AOUT load resistance Raout 
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@ AC Characteristics | DVDD=AVDD=4.5~5.5V 


DGND=AGND=0V Ta=0~70°C 
fosc=8.192MHz 

RESET pulse width 
RESET execution time (Note 1 
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Address control time at the start of record/playback : 
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Time from input of ST pulse to NAR fall 
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Unvoiced time between phrases during repeated playback * | typ 


Record * | try 


Time from input of ST pulse Playback * 


to MON rise My 


tTMH2 





ROM playback’ 
Record ° 
Playback ~* 
ROM playback™ 


= 


mia aS 
= 
lala a2 
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tTMH3 


tPpMH1 m 


Time from input of SP pulse 


= 


PDMD=H_ | to MON fall tpMH2 





tpMH3 






e e ~T . . * 


Time from input of ST pulse to voice activation 
standby state 
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tSTVH 


on — | 
© on} on 
n” ” ” 


Time from input of SP pulse during voice F 
activation standby state to release of voice 
activation standby state 


tSPVH 


pa 
wn 


Items with * are proportional to the period of master oscillator frequency fosc. 
Note 1: The oscillation startup stabilization time is added to trex and tgapp. 


The oscillation startup stabilization time is several tens of milliseconds for 
crystaloscillators and is several hundreds of microseconds for ceramic oscillators. 
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DVDD=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 
fosc=8.192MHz 





7 

Time from input of ST pulse 5 

to MON rise Playback 
ROM playback * 

_ 

Time from input of SP pulse : 

to MON fail Playback 
ROM playback * 


Time from input of ST pulse to voice activation *]| tsty. 
standby state 


Time from input of SP pulse during voice : 
activation standby state to release of voice IsPVvL 
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activation standby state 


Standby transition time at start of playback i 
Standby transition time at end of playback a 
Time from input of PAUSE pulse to pause . 


Time from input of ST pulse during pause to restart of «| 4 
record/playback PST 


ltems with * are proportional to the period of master oscillator frequency fosc. 
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1 TIMING DIAGRAMS 
@ RESET FUNCTION 


VDD ——— | | 


RESER(), cee 





{reset operation in proaes ) Standby for record/playback 


Undefined 





Power down 
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@ Power Down by POWN Pin 





tPoL {PDH ‘ 
PDWN (I) ee 
cP Note y 
XT (I) ieee 3 : 
XT (0) Oscillation in progress | , Oscillation in progress 
tgpp . 
{  Powerdown — } Postprocessing ; Standby 
Note 1: 





When an external clock is used, continue to apply the clock input to the XT terminal during 
t,, after the PDWN pin is set to a low level. 
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@ Timing for Deletion of All Phrases 


CA0~CAS (1) WD MYL 
oe toe 


tWBLA 


‘ tocs_ 


Standby Deletion of all phrases Standby 


@ Timing for Deletion of a Specified Phrase 


CAO-CAS (I) LY LLL 


jj 
¢ a 


——«— te 


tweLt 


Standby (elton ofa spcitd phan Standby 


826 


LC8 


@ Recording Timing (PDMD Pin = High) 
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When STOP pulse is input during standby for voice, 
the MSM6688 goes to the recording standby state. 
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@ Playback Timing (PDMD Pin = High) 
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92 @ ROM Playback Timing (PDMD Pin = High) | 
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@ Continuous ROM Playback Timing (PDMD Pin = High) 


AOUT 


(I) ) A 


(I) LLL 2nd phrase designation (CLL 


0 LK os eon LLL 








Oscillation in progress : 
trmH3 7 ; | towns 





1/2 VDD level | 1/2 VDD level | 













(0) con ore. : GND level 
Power down Standby (2 \ 1st phrase playback 2nd phrase playback Standby XPower down 
Address contro! 


IOP NPUOOTUUSS THO 


88Z9INSW 


92 @ Recording Timing (PDMD Pin = Low) 
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@ Timing for Voice Activated Recording (PDMD Pin = Low) 
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When STOP pulse is input during standby for voice, 
the MSM6688 goes to the recording standby state. 
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92 @ Playback Timing (PDMD Pin = Low) 
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~ @ ROM Playback Timing (PDMD Pin = Low) 
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@ Continuous ROM Playback Timing (PDMD Pin = Low) 
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@ Record/Playback Pause Timing 





ite— tst i-k— tet | 
st (1) U Start pulse UW Restart pulse 
: Se OP 
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PAUSE 
MON 
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Standby Record/Playback (Pause) Record/Playback (Pause ti«*Y Standby 


Note 1: This time interval varies depending on the state of PDMD pin and 
the record/playback mode and is one of tpmyi, tpmH2, temH3, 


tpmi2 and tpmy3. 
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m@ PIN DESCRIPTION 


cep 
a 
Paao [= [pores 
Ce 
oe 
Ce 
= 




























AGND Analog ground pin | 
SG, SGC Output pin for analog circuit reference voltage (signal ground) | 


MIN Inverting input pin of the built-in OP amplifier. Non-inverting input 
LIN pin is internally connected to SG (signal ground). 
MOUT MOUT and LOUT are output pins of the built-in OP amplifier for MIN 
LOUT and LIN, respectively. 
This pin is connected to the LOUT pin in the recording mode and to 
AMON the DA converter output in the playback mode. Used to connect the 
built-in LPF input (FIN pin). 
PFN ft Input pin of the built-in LPF. 






Output pin of the built-in LPF. Used to connect the AD converter 


FOUT input (ADIN pin). 


ADIN La Input pin of the built-in 12-bit AD converter. 
AQUT Output pin of the built-in LPF. This pin outputs playback waveforms 
and used to connect an external speaker drive amplifier. 









(Serial Address Data). Used to connect the SAD pin of each 
external MSM6791 (DRAM interface LSI) and serial voice 
ROM. This pin outputs of starting address of read/write. 


SADX 
SADY 


Ea 






(Serial Address Strobe). Used to connect the SAS pin of external 
MSM6791 (DRAM interface ae the SASX and SASY pins of 
external serial voice ROM. Clock pin to write the serial address. 







(Transfer Address Strobe). Used to connect the TAS pin of each 
external MSM6/91 ie interface LSI) and serial voice ROM. 
This pin outputs address strobe outputs to set the serial address data 
from the SADX and SADY pins into the internal address counter of 

each external MSM6791 (DRAM interface LS!) and serial voice ROM. 


(Read/Write Clock). Used to connect the RWCK pin of each external 
MSM6791 (DRAM interface LSI) and the RDCK pin of each external 
serial voice ROM. This pin outputs a clock to read data from or write 
it into each external MSM6791 (DRAM interface LSI). 


a | (Write Enable) Used to connect the WE pin of each external 
WE MSM6791 (DRAM interface LSI). This pin outputs WE signal to 
| select either read or write mode. 


Data 1/0). Used to connect the DIN and DOUT pins of external 
SM6791 (DRAM interface LSI). This pin outputs the data to be 

written into the external MSM6791 (DRAM interface LSI) or inputs 
the data read from the external MSM6791 (DRAM interface LSI). 

























(Data ROM). Used to connect the DOUT pin of each external serial 
voic ROM. 


RAM interface LSI) and the CS (CS1, CS2, CS3) pins of each serial 
voice ROM. 









Chip Select). Used to connect CS Bin of each external MSM6791 
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TMDO ~TMD3 
TDTO ~TDT/ 
SYNC 





MSM6788 


(Register Select). These input pins are used to select the number of 
external RAM to be connected. 


ssa ieualonaes 


This pin is used to select either the stand-alone mode or the 
microcontroller interface mode. 

Low level: Stand-alone mode 

High level: Microcontroller interface mode. 


A high input level at this pin causes the MSM6788 to be initialized 
and to go into the power down state. 


(Power Down). When a low level is input to this pin, the MSM6788 
goes to the power down state. Unlike the RESET pin, this pin does 
not force to reset the MSM6788. When an Low level is applied to 


this POWN pin during recording operation, the MSM6788 is halted, 
and will be maintained in the power down state while PDOWN is low. 
After this pin is restored to a high level, postprocessing for 
recording will be performed. 


Used to connect an oscillator. When an external clock is used, | 
input the clock through this pin. At the power down state, this pin 
must be set to the ground level. 


Used to connect an oscillator. | When an external clock is used, this 
pin must be left open. 


Used to test the LSI. Input a low level to the TEST pin and 
a high level to the TEST pin. 
Used to test the MSM6788. This pin must be left open. 


Used to test the MSM6788. Input a low level. 
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When low, selects the record/playback operation. When high, selects the ROM 
playback operation. 


Used to select the recording mode or the playback mode. This pin is invalid 
during the ROM playback operation. When low, selects the playback mode. 
When high, selects the recording mode. 


When a low-level pulse is applied to this pin, the record/playback or ROM. 
playback is started. 
When a low-level pulse is applied to this pin, the record/playback or ROM 
playback is stopped. 
When a low-level pulse is applied to this pin, the record/playback or ROM - 
Operation is stopped temporarily. 


When a low level pulse is applied to this pin, all phase deletion or specified 
phrase deletion can be performed according to the setting of pins CAO 
through CAS, 

ch00: All phase deletion 

ch01~ch3F: Specified phrase deletion 
After powering up, be sure to input RESET signal and then to delete all phrases. 
After completing this procedure, start the record/playback operation. 


Input pins used to specify desired phases. 
A total of 63 phrases can be specified independently for the record/playback 
Operation and the ROM playback operation. 


FEET ET ET [too arprase ton 


A total of 63 phrases 
can be used both for 
record/playback and 
ROM playback 
operation. 


OKI Semiconductor MSM6788 


Used to select one of the following four types of bit rate. This pin 
is invalid during the ROM playback operation. 


This input pin is used to select the condition for transition to the 
power-down state. 


Low level: The MSM6788 automatically goes to the power-down 
State, excepting the time the record/playback 
Operation is being performed. 

High level: The MSM6788 automatically goes to the standby 
State, instead of the power-down state, excepting the 
time the record/playback operation is being 
performed. In this case, the MSM6788 can be placed 
in the power-down state by setting the RESET pin to 
a high level. If it is desired to use the built-in LPF for 
an external circuit, this standby mode must be 
selected by applying a high level to the PDMD pin. 


Used to select the voice activated recording that starts recording 
when the voice input exceeds the preset amplitude. A high input 
level on this pin enables the voice activated recording circuit. 


Outputs a high level while the record/playback operation is being 
performed. 


Output pin to indicate the enable or disable state of the operation 
for specifying a phrase. When continuous ROM playback is 
performed, the next phrase can be specified after verifying that the 
NAR pin becomes high. 
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M@ FUNCTIONAL DESCRIPTION 
@ Bit Rate 


The master clock frequency (fosc) and sampling frequency (fsam) are shown in the following equation. 
When the master clock frequency is 8.192 MHz, the sampling frequency is 8.0 kHz. 


Sampling frequency = Master clock frequency _ _8.192MHz 
1024 1024 
= 8.0 (KHz) 


In the SBC method, 96 sampled frequencies are grouped into one frame, and coded on the frame 
basis. Data quantity per frame can be selected out of the following three types of bit rate. 


16.0 kbps 24 byte (192 bit) 


12.6 kbps 19 byte (152 bit) 
10.0 kbps 15 byte (120 bit) 








@ fosc=8.192MHz 


For example, when the data quantity is 24 bytes, the bit rate is calculated as follows: 


Data quantity per one frame Data quantity per one frame 


Pale Time per one frame 7 Sampling cycle x 96 
~ 1/8.0kKHzx96 ~ 12.0 msec 
= 16.0 (kbps) 


@ Recording Time and Memory Capacity 


The recording time depends on the memory capacity of the external DRAM and bit rate, and is given 
by 


Recordina time = 1.024 x memory capacity (K bits seconds 
9 Bit rate (kbps) ( 


For example, if the bit rate is 10 kbps and successive 8Mbit DRAM is used, the recording time can 
be obtained as follows. 


1.024 x (8192 — 64 | 
RE Te et) = 832 seconds 


Recording time 


13 minutes 52 seconds 


Inthe above equation, the memory capacity is obtained by subtracting the memory capacity (64Kbits) 
for the channel index area from the total memory capacity. 
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@ Power Supply Wiring 


As shown in the following diagram, supply the power to this MSM6788 from the same power source, 
but separate the power supply wiring to the analog portion from that to the logic position. 


+5V 











DVDD AVOD 


MSM6788 





DGND AGNO 


Do not supply the power to the logic portion and the analog portion from the separate power sources. 
Otherwise, a problem such as latch-up may occur. 


Wrong Wrong 


Analog power supply +5V 


Digital power supply =a | | q | 


DVOD AVDD DVDD " AVDD 


@ Analog Input Amplifier Circuit 

This MSM6788 has two built-in operational amplifiers for amplifying the microphone output. Each OP 
amplifier is provided with the inverting input pin and output pin. The analog circuit reference voltage 
SG (signal ground) is connected internally to the non-inverting input of each OP amplifier. 


For amplification, form an inverting amplifier circuit and adjust the amplification ratio by using external 
resistors as shown below. 


Vin Vo Vio 
- / VDD 
a - Vio Near. anes 
MOUT LIN a 1/2VDD 


1 
Uf GND 





R4 R2°R4 
Vio= —— Vuo= —— Vin (WV 
LO R3 MO Ri 3 in (V) 


During the time the recording operation is performed, the output V_o of OP amp 2 is connected to the 
input FIN of the built-in LPF. The FIN allowable input voltage (Vein) ranges from 1V to (Vpp — 1)V. 
Therefore, the amplification ratio must be adjusted so that the Vo amplitude can be within the FIN 
allowable input voltage range. 


For example, if Vpp = 5V, V_o becomes 3 Vp.p max. If V_o exceeds the FIN allowable input voltage 
range, the output of the LPF will be a clipped ‘waveform. 


The load resistance Royta of the OP amp is 200 kQ minimum, so that the ieaapacks resisters R2 and 
R4 of the inverting amplifier circuit must be 200 kQ or more. 
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@ Connection of LPF Circuit Peripherals 


The AMON pin is connected internally to the output of the amplifier circuit (LOUT pin) in the recording 
mode and to the output of the built-in DA converter in the playback mode. Therefore, connect the 
AMON pin directly to the input (FIN pin) of the built-in LPF. 


Both the FOUT and AOUT pins are the output pins of the built-in LPF. Connect the FOUT pin to the 
input (ADIN pin) of the built-in AD converter and connect the AOUT pin to an external speaker through 
an external speaker drive amplifier. | | 


In the MSM6788, the connection of each of the FOUT and AOUT pins is changed to one of the output 
of the LPF, GND (ground) level, and SG (signal ground) level, depending on the operation status as 
shown below. 








When PDMD pin = H: 
During operation 
RESET pin=L 


Analog pin 
Recording mode|Playback mode 


FOUT pin GND level Cecording weectorm | LPF output 
eee ae evel SG level aa 











At power down 
(RESET pin = H) 














When PDMD pin = L: 
| 
Analog pin At power down 
Recording mode|Playback mode 
FOUT pin GND level | Gecordingweretormy| LPF output 
AOUT pin GND level GND level | ayaypackewveform 
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When PDMD pin = H: 


MSM6788 


Speaker drive amplifier 





Note: This diagram shows the state of each switch during the recording operation. 


When PDMD =L: 


Speaker drive amplifier 





@ LPF Characteristics 


This LSI contains a fourth-order switched-capacitor 
LPF. 

The attenuation characteristic of this LPF is—40 dB/ 
oct. The cut-off frequency and frequency 
characteristics of this LPF vary in proportion to the 
sampling frequency (fsamp). The cut-off frequency 
is preset to 0.4 times the sampling frequency. The 
cut-off frequency is preset to 0.4 times the sampling 
frequency. The following graph depicts the 
frequency characteristics of the LPF at fsamp = 
8 kHz. 










PL TTT 
thE 
A TT TTI 
NA Ee 
HUT LTTE EEE 
TCE Py 


100 1K 10K [Hz] 
LPF Frequency Characteristics (fsamp = 8.0 kHz) 
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@ Reset Function 


By applying a high level to the RESET pin, the MSM6788 stops frequency oscillation to minimize 
current consumption and goes to the power-down state. At the same time, the control circuit is reset 
and initialized. | 


tifa high level is applied to the RESET pin during record/playback operation , the MSM6788 is set to 
the power-down state and initialized state, so that voice data becomes undefined. 


The following shows the power-down state of the MSM6788. 
(1). Frequency oscillation is stopped and all operations of the internal circuit are halted. 


(2) The current consumption is minimized. When an external clock is used, apply a ground (GND) 
level to the XT pin at power down so that no current can flow into the oscillation circuit. 


(3) CS1 ~ CS4 pins are set to a high level to minimize the current consumption of external DRAMs 
and serial voice ROMs. 


(4) The state of the output pins are as follows. 
SADX, SAS, TAS, CS1~ CS4, WE, RWCK, and NAR pins:....... High level 
SAD Ys IMIOIN HO soso ces tastes cu saceteadeyadeauiiaini Su cad schwnatvedasiatceareeenm Low level 
AQUT 2nd POUT DINS? veisssictetecsacstinadsondccuhoadessececheasateeawastenenns: Ground level 





After powering up the MSM6788, be sure to initialize it by applying a high level to the RESET pin. 
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@ Power Down by the PDWN pin 


By applying a low level to the PDWN pin, the MSM6788 may be set to the power-down state, in which 
the frequency oscillation and all operations of internal circuits are halted. Unlike the reset operation 
by the RESET input, the control circuit will not be initialized by this power-down operation. 


The power-down operation will not affect the data in the internal control circuit and external DRAMs. 
Therefore, this power-down operation is useful when the battery backup takes place in case of power 
failure. 


When PDWN becomes low during one of the following operations, their respective operations will be 
performed after the power-down state is released (PDWN = H). 


(1) When the MSM6788 is powered down (PDWN = L) during the record/plaback operation: The 
record/plaback operation is stopped. After the release of the power-down state, the postprocessing 
will be performed. 


(2) When the MSM6788 is prowered-down (PDWN = L) during the phrase deleting operation: The 
phrase deleting operation is temporalily stopped and will be restarted after the release of the 
power-down state. 


(3) When the MSM6788 is powered down (PDWN = L) during the time the transition of the AOUT 


output to a DC level is in progress: This transition operation is temporalily stopped and will be 
continued after the release of the power-down state. 
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@ Record/Playback Control Mode 


Either record/plaback mode or ROM playback mode can be selected through the ROM pin as 
described below. | 


Record/plaback control mod 


Record/plaback 


ROM playback 





1. Record/playback 

The recorded voice data is stored in DRAMs. The recording area is indirectly allocated to each phrase 
by setting the phase specifying pins CAO to CA5 (63 phrases). The recording area for each phrase 
is managed by the MSM6788 as described below. 

The total memory capacity of the connected external DRAMs is equally devided into 256 memory 
blocks. When recording is performed, voice data is written into the memory blocks unused by other 
phrases. When a specified phase is deleted, the blocks used by this phrase become unused blocks. 


When recording is performed, voice data is written in the memory area consisting of the memory 
blocks used by this phase and the unused memory blocks. | 


The memory capacity of one memory block and the number of initially available memory blocks 
(recording time) vary according to the total memory capacity of the connected DRAMs. 



















Recording time 
of one block 

















10.0kbps 


Number of initially available 
blocks 
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2. ROM playback 


For playback of the voice data stored in the connected serial voice ROM, the playback area is allocated 
indirectly to each fixed message phase by setting phrase specifying pins CAO to CA5 (63 phases). 


The start address, stop address, sampling frequency, and bit rate which specify the playback area for 


each phase are written in the index area of the serial voice ROM. When the plaback operation is 
started, these data fetched into the MSM6788. 
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@ Deleting phrases 
1. Deleting all phrases 


All 63 phrases ch01 through ch3F can be deleted by specifying chOO and applying a low pulse to the 
DEL pin. When all phrases are deleted, all phreases ch01~ch3F (63 phrases) go to the unrecorded 
status and, at the same time, the initial data for address control is written in the DRAMs. Therefore, 
whenever the MSM6788 is powered up, delete all phrases after applying a high level to the RESET 
pin. 


2. Deleting a specified phrase 
By specifying one of chO1~ch3F phrases and applying a low level to the DEL pin, the specified phrases 


can be deleted and put to the unrecorded state. The blocks for the deleted blocks are added to 
available unused blocks (available recording time). 
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@ Recording Method 


Whenever the MSM6788 is powered up, be sure to delete all phrases after applying a high level to 
the RESET pin. Then, start the recording operation. 


(1) Set recording conditions at the relevant pins. 


ROM pin: Low level 

REC/PLAY pin: High level 

VDS pin: Selection of voice activation recording (high level enables voice activation 
and low level disables voice activation.) 

BRO, BR1 pins: Select the SBC bit rate. 

CAO ~ CAS pins: Specify one of 63 phrases ch01 ~ ch3F. 


(2) To start recording, apply a low pulse to the ST pin. __ 
To stop recording in progress, apply a low pulse to the SP pin. When recording continues to the 
end of the memory capacity, recording is automatically stopped. In case of re-recording, voice 
data will be written in the memory block used by the specified phrase and unused memory blocks. 
Therefore, the voice data is overwritten on the previously recorded contents. The MON pin outputs 
a high level during recording. 


Start pulse Invalid 
ST (I) i. te «<2. — =  — 
Stop pulse 
SP (I) 
MON (0) 


ecording in progress 
| syepoed th tHe middle) | 
| . Available memory capacity | 


Start pulse 


f 


ST (i) | | 
MON (0) | | 


| | Recording in progress , | 
| Available memory capacity | 


Recording is stopped automatically. 
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@ Playback Method 


(1) Set playback conditions at the relevant pins. 


ROM pin: Low level 

REC/PLAY pin: Low level © 

BRO, BR1 pins: - Select the SBC bit rate. 

CAO~CAS pins: Specify one of 63 phrases chO1~ch3F. 


(2) To start playback, apply a low pulse to the ST pin. 


When playback for the duration of the recorded data is finished, the playback is stopped 
automatically. 


To stop playback in progress, apply a low pulse to the SP pin. 


The MON pin outputs a high level during playback. 


Start pulse 


MON(0) | | 
| Playback in progress (Same as the recorded time) | 


Playback is stopped automatically 


| 
— 
= 


Start pulse 


at) | | J Stop pulse | 
SP (I) | iz 


Playback in progress 


| (stopped in the middle) | 
| , Recorded time . | 


By maintaining the ST pin at a low level, repeated playback is possible. 


ST (i) (Stop pulse) 
J 


SP (i) | it 


MON(O) | | | | 
| 1st playback | 2nd playback | 3rd playback | 
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@ ROM Playback Method 

(1) Apply a high level to the ROM pin. 

(2) Specify one of 63 phrases chO1 ~ ch3F by setting the CAO ~ CAS pins. 


(3) To start playback, apply a low pulse to the ST pin. To stop playback in progress, apply a low pulse 
to the SP pin. 
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@ Method of Stopping Temporarily Record/Playback by Pause Function 


By applying a low pulse to the PAUSE pin during record/playback, record/playback operation can be 
stopped temporarily. To resume record/playback, apply a low level to the ST pin. To stop record/ 
playback, apply a low pulse to the SP pin. 


Start pulse Start pulse 
U. v. 


ST | | | | | 
(V) | Pause pulse 


N 


PAUSE (I) | | | 
| Pause | 


Resume 
Start pulse 
ST | | 4 : 
(V) 7 Stop pulse 


SP (I) | use’ | | 
ee eet 
PAUSE (1) | | 
Kk Pause | 


Record/Playback finished 


When record/playback is resumed after temporary stop, the voice activating circuit is not operated 
and recording is started when a start low pulse is applied to SP pin. 
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Circuit diagram 1: Application circuit in standalone mode with 4Mbit DRAMs 
and 2Mbit serial voice ROMs 
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(2) MICROCONTROLLER INTERFACE MODE 


Mm FEATURES 


SBC method 
Built-in 12bit AD converter 
Built-in 12bit DA converter 
Built-in microphone amplifier 
Built-in low-pass filter 
Attenuation characteristics -40 dB/oct 
External memories 
DRAM maximum 32M bits (for variable messages) 
1/4/16M bit DRAMs (x 1 bit configuration) are controlled by DRAM interface LSI (MSM6791) 
Serial voice ROMs, maximum 4M bits (for fixed messages) 
1M bit serial voice ROM (MSM6595), directly addressable 
2M bit serial voice ROM (MSM6596), directly addressable 
3M bit serial voice ROM (MSM6597), directly addressable 
Bit rate 
10.0k, 12.6k, 16.0kbps = (at 8KHz sampling freq.) 
7.5k, 9.5k, 12.0kbps(at 6kHz sampling freq.) 
Number of phrases 
63 phrases for variable messages 
255 phrases for fixed messages 
Maximum recording time (when external 32M bit RAM is connected) 
13.8 minutes (for 10.0kbps SBC) 18.4 minutes (for 7.5 kbps SBC) 
11.0 minutes (for 12.6kbps SBC) 14.6 minutes (for 9.5 kbps SBC) 
8.5 minutes (for 16.0kbps SBC) 11.5 minutes (for 12.0 kbps SBC) 
Voice activation function 
Pause function 
Master clock frequency: 6.0MHz ~ 8.192 MHz 
Power supply voltage: 5 V single power suppl 
Package: 80-pin plastic QFP (QFP80-P-1420-V1K) 
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m@ PIN LAYOUT (TOP VIEW) 
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NC: No connection (Open) 
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@ ELECTRICAL CHARACTERISTICS 


@ Absolute Maximum Ratings 
Ta=25°C —0.3~7.0 


Power supply voltage VDD 
Input voltage VIN Ta=25°C —0.3~VDD+0.3 


Storage temperature Tsstg Cs —55~+150 


@ Operating Range 






























[ven [Bria] connone —[_—Ratne 


DGND=AGND=0V +3.5~+5.5 
0~ 


D V 
Master clock frequency i ae 6.0~8.192 


@ DC characteristics DVDD=AVDD=4.5~5.5V 


DGND=AGND=0V Ta=0~70°C 
15 


D 
p 






fosc 











Symbol 


0.8xVDD 


0.2xVDD 


Low input voltage 
loH = —40uA 


. 


) 
Low input current (Note 1) HL Vit = GND 
Low input current (Note 2) liL2 Vit = GND 
) 


VDD-0.3 


MH 
ViL 
VOH 
VoL 


0.45 









+S 
> 


~10 
-20 


co 
oO 
so 
> 


NO —h 

jeje) jel ea) gE 
ee | 

js als|s sis |<|</</-|§ 


= 
> 


oo current consumption fosc = 8 MHz, no load 
ae current consumption At power down. no load 


Note 1: Applies to all input pins excluding the XT pin. 
Note 2: Applies to the XT pin. 


—_— 


= 
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@ Analog Characteristics 


DVDD=AVDD=4.5~5.5V 
DGND-AGND=0V Ta=0~70°C 


FIN admissible input voltage 
range VFIN 


FIN input impedance 


Op-amp open loop gain 


Op-amp input impedance 
Op-amp load resistance 
AOUT load resistance 
FOUT load resistance 
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@ AC Characteristics 
DVDD=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 
fosc=8.192MHzZ  fsam=8.0kHz 





RESET pulse width trst 

RESET execution time (Note 1)* | trex m 
PDWN flow level time f Us 
PDWN high level time : 5 Us 
Oscillating time after input of PDWN us 
BUSY time after release of PDWN (Note 1)* | tppp m 


RD pulse width 
Setup and hold time of CE and CE for RD 
Time from RD fall to data valid 


2 


SIS 1s |x 

2 12 |S |B 
NO — RO ro | OC }] — |] pol] pp 
a Siloli8is Sicotmln On — 
oO oO oO GOliala!lal!lo 


af eek | ea ee 
Ol Di Mm | Mm 
a 
Nn 


” ~” ~” ” ” 


= 
nm 


Time from RD rise to data float 

WR pulse width 

Setup and hold time of data for WR 

Data setup time to WR rise 

Data hold time from WR rise 

RD and WR disable time 

BUSY time after release of RESET (Note 1)* 
BUSY time after input of 1-nibble command 





= 
~ 


=a 
rn 


C 


= 


tows 


a 
n 





a 
an 


Ss is zc 


ter 


+ 
i) no 
—_ Also an 


oma 
co 
— 
rr 

DN 


BUSY time after input of 2-nibble command 
BUSY time after input of 3-nibble command 


one 
ow 
ao 
Cc 
N 


at 
oO 
Rho 


BUSY time after input of 2-nibble or 3-nibble command data** | tgp 
WAIT time after input of BLKRD command * 
WAIT time after output of BLKRD command block data . 
BUSY time after input of ADRWR command 
BUSY time after input of ADRWR command address data * 
WAIT time after input of ADRRD command 

WAIT time after output of ADRRD command address data * 


C 


NO 
~“N 
3 


twer 


on 


twor 


% 


— 
wo 
> 
on 


~” 


et 


-- 
w 
> 
O 
RO 
on 
PO 
on 
~“ 
Yn 


a> | — 
Sit is 
O |}0 |> 
—“~ iD |D 


Address control time at start of record/playback 


nn 





Items with * are proportional to the period of master oscillator frequency fosc. 

Note 1: The oscillation start-up stabilization time is added to trex, tapp and tgp. 
The oscillation start-up stabilization time is several tens of milliseconds for crystal 
oscillators and is several hundreds of microseconds for ceramic oscillators. 
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DVDD=AVDD=4.5~5.5V 
DGND=AGND=0V Ta=0~70°C 
fosc=8.192MHz — fsam=8.0kHz 








” 


ymbol 


tem 
Flex record *| {stom 
sree 









Time from input of START 
command to MON rise 


© 
” 


Time from input of STOP 
command to MON fall 


a 
a 


Time from input of STOP command to end of record/playback *| tspcr 


Time from input of STOP command to release of standby *| tspcy 
for voice 
Time from input of START command to NAR bit fall during *| tstcn 
continuos playback 


”n 


wm 


—k 
oo es 
, < 
oi 3 
— —h awh | meh bh oa |r 1To 
mo an io an CS 


Unvoiced time between phrases during continuous playback* 
Time from input of PAUSE command to setting of VPM bit tpscp 


Time from input of START command during pause to tsTcP 
resetting of VPM bit 
Time from input of STOP command during pause to tspcP 
resetting of VPM bit 


tworw 
CHAW. | WATTtine afterinputofwrtedaa—__—_*| wm 
WAIT time after input of STOP command . 


+e 


US 


oO ar 
oS 


70 


aonia| =| WN 


wn 


UL 






DTRW and 
DTRD 


commands 


a> | 
= |= 
ao |B 
=|NJj/+-i2/a 
AIAlaAl alo 


WAIT time after input of REC command 
WAIT time after input of write data 
WAIT time after input of PLAY command «|! tweL 


WAIT time after input of STOP command *|  twsp 






= 
mM 


m1 n 


” 


UL 


Z 
oO 
a>], oO on 





Items with * are proportional to the period of master oscillator frequency fosc. 
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DVDD=AVDD=4.5V~5.5V 
DGND=AGND=0V_ Ta=0~70°C 
fosc=8. 1 92 MHz fsam=8.0kHz 





= 


—_ mo 
NO & 


Oo 
3 
cS 
3 


© 


ee 


DC level transition time (GND to 1/2 VDD) . 
ege . ) * 


yp 








3 
n 


~ 

© 
=. 3 
n mn 


_ 
rn 


64 


=| 


MON clock cycle 
MON high level time 


Time from input of EXT command to RPM bit set * 


oo 
Oo 










3 
a 


— —_— 
o> om 











Time from input of EXT command to RPM bit reset*| tesp us 
Time from EXT command input to MON rise tEMR 15 
during recording : 


= 
ny 


RO 
—_h 
aia 
” 


EXT Disable time of RD pulse of SBC data during teDR 
command | recording 
Time from input of EX command to MON rise teMP 
during playback 
Disable time of WR pulse of SBC data during teow 
playback 
BUSY occurence time after SBC data read/write *| tper 
within one frame 
Time from SBC data read/write end to NAR reset *| tenr 
within one frame 


Items with * are proportional to the period of master oscillator frequency fosc. 


| 
” 





US 


c 
nm 
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& TIMING DIAGRAMS 


@ Reset Function | | 
VDD cc 
trsT ‘ 


PSE ee ee 


| trex ‘ 


susv) ___ MMU 28 
in progress 





Standby for 
record/playback 


Demme ecccee ese 
: meee scconne=: 


Undefined _ Power down 
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@ Power Down by the POWN pin 


tpoL tPDH 








x () Oscillation in a ress | le illation i p q 
XT (0) p : | | Oscillation in progress 
: tapp & 
BUSY (0) HZ-—T Os 
RPM (0) Hi-Z : 3 
VPM (0) Hi-Z 





{  Powerdown Postprocessing Standby 





WR and RD pulses are not accepted 


Note 1: When an external clock is used, apply a low level to the PDWN pin and then 
continue to apply the external clock to the XT pin for t,,. 
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@ Data Read Timing (RD Pulse) 


ce) LTP MMU 
):- QT VTL 


=e) 
Oo 
. \ 


tDRF 
DO~D3 (I/O) ( 


VY 


@ Data Write Timing (WR Pulse) 


CE () WY 
CE I: 


LLL 
ALLL 


: 


tows ~|towH 


—————$—<$—$$_—~{ 
2-09 F ccounad 


WW 
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@ Inputting 1-Nibble Commands (NOP, PAUSE, PLAY, REC, START, STOP, DEL1 and DEL2 Commands) 


WR (I) ore || ce 


tprw —-—< ? 
RD () FT : 7 i. ae 
Status output ? Status output 
| Lf 


DO~D3 (/0) | 
command input 


tp1, tweLa, tweL1 ~——»—————-« 


Status register 
BUSY bit | | 


tai; NOP, PAUSE, PLAY, REC, START, and STOP commands 


tweLa: DEL1 command (deletion of all phrases) 
twet1; DEL1 command (deletion of a specified phrase)and DEL2 command (deletion of tail) 
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@ Inputting 2-Nibble Commands (BRATE, FLGWR, VDS, and LEV Commands) 


tpaw —>-—< 


RD pe ee ee ee 


Status output 


ee 


DO~D3 (V/0) | ? 7 
command input \ pata input 

(1st nibble) (2nd nibble) 
{py ‘ tgp 








Status register 
BUSY bit | | | | et. 


The LEV command is used to specify the playback level. 
For DC level transition by the LEV command, see the timing diagram for 


DC level transition by the LEV command. 
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@ inputting 3-Nibble Commands (CHAN and BLKWR Commands) 


rr eer e.”:™:tC:*é~< aS a 


torw —>—< 


= IR arr aa 


mew em ewe wee a 


Status output 
x ‘Ny 
D0-D3 (V0) pores os oun ko en ng en oe ee 
‘Command input ‘ ‘Data input ' “Data input 
' (1st nibble) 1 (2nd nibble) 1 (3rd nibble) 
Status register le tes 5 te tBp 5) 1 'BD , 


BUSY bit Oe ee 
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OO 
S @ inputting the BLKRD1, BLKRD2 Command 


WR (1) OS Input of WR and RD pulses enabled 
twer twor twor 


RD () 7 : | | : 


DO~D3 (1/0) 





SS Status output : command input ata output } ‘and output 


(ist nibble) ' (ond nibble) ! (3rd nibble) 


Status register : 
BUSY bit | | | | | | | 


1. After making sure that the MSM6788 is not in the busy state by checking the BUSY bit of the status 
register, input the BLKRD command. 

2. Then, the data is read according to the 2nd and 3rd nibble command data. 
However, the status of the BUSY bit connot be verified by inputting the RD pulse. Therefore, input 
the RD pulse either after the waiting time twer or twor or after verifying the BUSY state at BUSY 


output pin. 
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@ Inputting the ADRWR Command 


Me egg oor 
mB Sa = po temenrts 


DO-D3. ~=—Stsé(((/O) (] ( U UJ ( mera (| oreo } (] 
Status output! \SADRWR command input Nai data input: trees data input © Spaiatdes data input 


(ist nibble (2nd nibble) (3rd nibble) (17th nibble) 
teaw ' tea, '  tpaD '  tgap _[-> Input of WR pulse enabled 


Status register 
BUSY bit eee pte 


1. After making sure that the MSM6788 is not in the busy state by checking the BUSY bit of the status 
register, input the ADRWR command. 

2. Then, input 2nd-11th nibble address data after making sure that the MSM6788 is not in the BUSY 
State by one on the following two methods. 
@ Check of the BUSY bit in the status register 
@ Input the next WR pulse after the waiting time tgaw or tgap. 
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™ @ Inputting the ADRRD Command 


twaR 


WR > Input of WR and BD pulses enabled 
| 7 twor 'WoR 


D0~D3 (1/0) an  Tieetese an 
i l K ' ' 
AS command input ' Address data ma data Aasress data 


Status on (1st nibble) ' output utput 
! (2nd nibble) Gd nibble)  (ttth nibble) 


Status register 
Busy bit | 7 | | | ; - 7 | 


AP t«CS Fea rier eennsiraeimnmncsin Yaieliens ie a Rg peer: 


1. After making sure that the MSM6788 is not in the busy state by checking the BUSY bit of the status 
register, input the ADRRD command. 

2. Then, the address data is read according to 2nd through11th nibble command data. 
The state of the BUSY bit cannot be checked by the RD pulse. 
Therefore, input the RD pulse either after the waiting time twar or twor pr after verifying the BUSY state 


at the BUSY output pin. 
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@ Timing for Record/Playback by START Command 


RESET () h = ey Ce 
DO~D3 /0 —+—__{ + p+} _ ?—_— 
a \ (STOP command) 


| '_tstcm (Note) | ___tspom (Note) 
MON Oe pe rarer 
Status register ees —s | - als 


BUSY bit we a ee 
RPM bit oe ! ! 3 | 3 
NAR bit i er ey 


AOUT (0) 


(playback) 
Power down \ Standby (address contro) Record/playback (address conto’ Standby ( Power down 


Note: tstcm and tspcm vary depending on the control mode for record/playback and on record or playback mode. 
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@ Voice Activation Timing 


WR (!) Lf 7 a | 


et 


D0~D3 /0 
| ie \ (STOP command) 


tspcm (Note) 


: \ START command ; \ (STOP command) 
'  tspcy 
So 


MON 


Status register 





BUSY bit | 1 3 | 

RPM bit eet 
VPM bit eS aes Tener Om NEEE eee Ora 
NAR bit TT ae 2 


— ee 


| 


tapi tspcR 


+—«— tsTcR 


wwe wn ww 
we wm we 


Standby (Standby for voice fsseseoms)(—____—_—Revording __——_—‘Yfstmamin( Sandy 


Determined as voice J L lf the STOP command is input during standby for voice, 
this stare is changed to the standby for recording. 
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@ Timing for Continuous ROM Playback 


DO~D3 (1/0 | 
CHAN command ' START command CHAN command : START command 
(1st phrase) ' (2nd phase) 
’ STCM ! ' 
MON (0) | Ls 
tsTcrR Ze | ile tsTCN 7 


Status register 3 


RPM bit eee ! ae 
NAR bit | | | | ) 


AOUT (0) 


Standby 1st phrase playback 2nd phrase playback Standby 
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@ Timing for Record/Playback Pause Operation by PAUSE Command 


* : ee pen grrr eerie ron pew oene 


RD I 
DO~D3 (1/0) Re ee 
7 ''\ START PAUSE! START ''\ PAUSE STOP command 


' ter GgMmmand : command: command ‘command : 
tore, : : : : 
won 
! ) 1 _'spcM 
! ! ! ! ! See 
Stat ist ‘ter | ' tet ' tet ' tet ' tey 
tatus register plans ets et ; ! 
RPM bit ripe | | : | 
tsTceR—}— —ictpscp —--HSTOP, -sietpscp jp 1SPOP_y | 
VPM bit or ee Ce CCtCSSC 
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tweL 
Read access 


~ = ~ “me eww me 


Write access 


Address input 





@ Timing for Data Transfer by DTIRW 
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@ Timing for Data Read by DTRD command 


twrw twat twat twai twat | twa2 
m8 Siinini ——p 


DO~D3 (1/0) 













LAY Read data ~ : 
command 





X4~X7 Dummy "Oh' 
X0-X3 XB-X11 ! 


nares np 


DTRD Y address 
command 


wee ewww ew 


t ‘—> Input of next 
:WSP | — command enabled 







command 
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EXT command 
temMR 
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terw; terw | 
Frame byte number x 2 
SBC data Status 
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@ Recording by EXT Command | 
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@ Playback by EXT Command 





EXTD = (I) 





| teRW | ! teRW | ee teRw 
Note) Gener amen byte number + 1) x 2 Frame seovenanberse numberx2 Frame Boriinnses number x 2 | 
- s 5 3 
 DO~D3 (1/0) 

‘EXT command SBC data -—S— Status SBC data SBCdata + STOP command 
i teMR te | ! 

MON (0) nineneesl fea 60 kewit | T. betel 
MH tesP_5} fe 


Status register 


RPM bit ree eee 


VPM bit eee eee | 


a 


Note) During playback, the 1st frame writes (byte number in a frame + 1 byte), and the following frames writes the byte number of each frame. 
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@ Timing for DC Level Transition by LEV Commnad 


RESET (I) \ ne = 
mo Op 


D0-D3 (V/0) 3 | Vel 
3 command LEY command LEO 
Status register : uy taor Co wy | taor | 
BUSY bit ost al eect We 


NAR bit ee 


AOUT (0) ! 4 
' GND level ! GND level | 


' 
f 


— mw we ee oe —« ee 


1 
1 
. ° ; 


Power down Standby Record/playback DC level transition 


Standby 


Power down 
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m@ PIN DESCRIPTION 


DVDD oa Digital power supply pin 

















MIN 

pin is internally connected to SG (signal ground). 
MOUT MOUT and LOUT are output pins of the built-in OP amplifier for MIN 
LOUT and LIN, respectively. 


= Analog ground pin 
This pin is connected to the LOUT pin in the recording mode and to 
| AMON the DA converter output in the playback mode. Used to connect the 
built-in LPF input (FIN pin). 


Output pin for analog circuit reference voltage (signal ground) 












Inverting input pin of the built-in OP amplifier. Non-inverting input 





PIN Input pin of the built-in LPF. 


FOUT 
ADIN 


AOUT 


SADX 
SADY 





Output pin of the built-in LPF. Used to connect the AD converter 
input (ADIN pin) 


1 
ih 


Input pin of the built-in 12-bit AD converter. 





Output pin of the built-in LPF. This pin outputs eae waveforms 
and used to connect an external speaker drive amp 


(Serial Address Data). Used to connect the SAD pin of each 
external MSM6791 (DRAM interface LS!) and serial voice 
ROM. This pin outputs of starting address of read/write. 


ifier. 




















erial Address Strobe). Used to connect.the SAS pin of external 


0 | et (DRAM interface LSI) and the SASX and SASY pins of 








SAS 
0 | ti serial voice ROM. Clock pin to write the serial address. 
(Transfer Address Strobe). Used to connect the TAS pin of each 
external MSM6791 ee interface LSI) and serial voice ROM. 

TAS This pin outputs address strobe outputs to set the serial address data 







from the SADX and SADY pins into the internal address counter of 
each external MSM6791 (DRAM interface LSI) and serial voice ROM. 


(Read/Write Clock). Used to connect the RWCK pin of each external 
MSM6791 (DRAM interface LS!) and the RDCK pin of each external 
serial voice ROM. This pi outputs a clock to read data from or write 
it into each external MSM6791 (DRAM interface LSI). 


ae Write Tee Used to connect the WE pin of each external 
















SM6791 OR AM interface LSI). This pin outputs WE signal to 
select either read or write mode. 








yen 1/0). Used to connect the DIN and DOUT pins of external 
SM6791 (DRAM interface LSI). This pin outputs the data to be 
written into va external MSM6791 (DRAM interface LSI) or inputs 
the data read from the external MSM6791 (DRAM interface LSI). 


(Data So Used to connect the DOUT pin of each external serial 
VOnR 
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a . 
















(Chip Select). Used to connect CS pin of MSM6791 (DRAM interface 


LSI) and the CS (CS1, CS2, CS3) pins of each serial voice ROM. 








RSEL1 
RSEL2 


(Register Select). These input pins are used to select the maximum 
controlled size of external RAM. 


This pin is used to select either the stand-alone mode or the 
microcontroller interface mode 


MCUM Lis pin i | te és 
Low level: Stand-alone mode 
High level: Microcontroller interface mode 


RESET A high input level at this pin causes the MSM6788 to be initialized 
and to go into the power down state. 


(Power Down). When a low level is input to this pin, the MSM6788 

to the Baek down state. Unlike the RESET pin, this pin does 
not force to reset the MSM6788. When an Low level is applied to this 
PDWN pin during recording operation, the MSM6/88 is halted, and 
will be maintained in the power down state while PDWN is low. After 
this pin is restored to a high level, postprocessing for recording will 
be performed. 












Bi-directional data bus to transfer commands and data to and-from an 









DO He) 

D1 _ external microcontroller. 
D2 

D3 


Write pulse input pin. Inputting a low pulse to this WR pin causes 
a command or data to be input via DO~D3 pins. 





Read pulse input pin. Inputting a low pulse to this RD pin causes 
ae bits or data to be output via DO~D3 pins. 








Chip enable input pins. When the CE pin is set to a low level and the 
CE pin is set to a high level, the write pulse (WR), read pulse (RD) can 
be accepted. 

When the CE pin is set to a high level or CE pin is set to a low level, 
the write pulse oak and read pulse (RD) cannot be accepted 
so that data cannot be transferred to and from via DO~D3 pins. 












Outputs a high level while a command is being executed. When this 
pin is held high, do not apply any data to DO~D3 pins. The state of 

this BUSY pin is the same as the contents of the BUSY bit of the 
Status register 






Outputs a high level during recording or playback operation. The 
state of this RPM is the same as the contents of the RPM bit of the 
status register. 










Outputs the state of standby for voice after the start of voice activated 
recording and outputs a high level when the record/display is stopped 
temporality by inputting the PAUSE command. The state of this VPM 
pin is the same as the contents of the VPM bit of the status register. 
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TMDO~TMD3 
TDTO ~TDT7 





MSM6788 


This NAR bit indicates whether the phrase designation by the CHAN 
command is enabled or disabled. 

In the ROM play back operation, specify the next phrase after making 
Sure that the NAR output is high, and input the START command. 


Used to select the use or of the pop noise suppression 
circuit at the analog output (AOUT) pin. 


When low level, the pop noise suppression circuit is used. 
When high level, the pop noise suppression circuit is nor used. 


In the record/playback operation by the EXT command, input a high 
level for read/write of SBC data. Input a low level for usual command 
input and status output. 


Used to connect an oscillator. When an external clock is used, input 
the clock through this pin. At the power down state, this pin must be 
set to the ground level. 


Outputs a ae level while the record/playback operation is being 


performed. Outputs a synchronizing clock while eee 
activated by the EXT command is being performed. 


Used to test the MSM6788. These pins must be left open. 


Used to test the MSM6788. Input a low level. 
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m@ FUNCTIONAL DESCRIPTION 


@ Bit Rate 


The master clock frequency (fosc) and sampling frequency (fsam) are shown in the following equation. 
When the master clock frequency is 8.192 MHz, the sampling frequency is 8.0 kHz. 


Sampling frequency = Master clock frequency = 8.192 MHz 
1024 1024 
8.0 (kHz) 


In the SBC method, 96 sampled frequencies are grouped into one frame, and coded on the frame 
basis. Data quantity per frame can be selected out of the following three types of bit rate. 


For example, when the data quantity is 24 bytes, the bit rate is calculated as follows: 











@ fosc=8.192MHz 





Bitrate = Data quantity per one frame 7 Data quantity per one frame 
- Time per one frame - Sampling cycle x 96 
7 24 byte = 192 bit 
1/ 8.0 kHz x 96 12.0 msec 
= 16.0 (kbps) © 


@ Recording Time and Memory Capacity 


The recording time depends on the memory capacity of the external DRAM and bit rate, and is given 
by | 
_ __1.024 x memory capacity (Kbits) 


Recording time ) 
bit rate (kbps) 


(seconds) 


For example, if the bit rate is 10 kbps, and successive 8Mbit DRAM is used, the recording time can 
be obtained as follows. . 
1.024 x (8192 — 64) 


Recording time 
10 


= 882 seconds 


13 minutes 52 seconds 


In the above equation, the memory capacity is obtained by subtracting the memory capacity (64Kbits) 
for the channel index area from the total memory capacity. 
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@ Power Supply Wiring 


As shown in the following diagram, supply the power to this MSM6788 from the same power source, 
but separate the power supply wiring to the analog portion from that to the logic position. 


+5V 











DvoD AVDD 
MSM6788 


DGND 





AGND 


Do not supply the power to the logic portion and the analog portion from the separate power sources. 
Otherwise, a problem such as latch-up may occur. 


Wrong Wrong 
Analog power supply +5V 
Digital power supply 


pvop NOD DVDD " aVDD 
@ Analog Input Amplifier Circuit 
This MSM6788 has two built-in operational amplifiers for amplifying the microphone output. Each OP 
amplifier is provided with the inverting input pin and output pin. The analog circuit reference voltage 
SG (signal ground) is connected internally to the non-inverting input of each OP amplifier. 


For amplification, form an inverting amplifier circuit and adjust the amplification ratio by using external 
resistors as shown below. 


Vin V, 0 LO 
- TLL, 
Vio x 1 VDD—1 
1/2VDD 


1 
Uh GND 






R4 R2°R4 
ea = ———— Vn (V) 
Rg. MO” Ry eR3 


Vio= 


During the time the recording operation is performed, the output Vio of OP amp 2 is connected to the 
input FIN of the built-in LPF. The FIN allowable input voltage (Vrin) ranges from 1V to (Vpp — 1)V. 
Therefore, the amplification ratio must be adjusted so that the Vio amplitude can be within the FIN 
allowable input voltage range. 


For example, if Vpp = 5V, VLo becomes 3 Vp.) max. If V_o exceeds the FIN allowable input voltage 
range, the output of the LPF will be a clipped waveform. 


The load resistance Routa of the OP amp is 200 kQ minimum, so that the feedback resisters R2 and 
R4 of the inverting amplifier circuit must be 200 kQ or more. 
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@ Connection of LPF Circuit Peripherals 

The AMON pin is connected internally to the output of the amplifier circuit (LOUT pin) in the recording 
mode and to the output of the built-in DA converter in the playback mode. Therefore, connect the 
AMON pin directly to the input (FIN pin) of the built-in LPF. | | 
Both the FOUT and AOUT pins are the output pins of the built-in LPF. Connect the FOUT pin to the 
input (ADIN pin) of the built-in AD converter and connect the AOUT pin to an external speaker through 
an external speaker drive amplifier. 


In the MSM6788, the connection of each of the FOUT and AOUT pins is changed to one of the output 
of the LPF, GND (ground) level, and SG (signal ground) level, depending on the operation status as 


shown below. 
(RESET pin = L) 


Analog pin 
Recording mode | Playback mode 
FOUT pin GND level (recording waveform) | LPF output 
-AOUT pin GND level SGlevel —_| wiayhack wiveform) 














During operation 







At power down 
(RESET pin = H) 






Note: This diagram shows the state of each switch during the recording operation. 


[dB] 20 


@ LPF Characteristics 










“A 
: , : 0 
aaa a | 
Theattenuation characteristicofthisLPFis—4o go HH LUT MIM ETN tL 
dB/oct. The cut-off frequency and frequency a a a 
characteristics of this LPF vary in proportion to 40 qT TTT TTA 
the sampling frequency (fsam). The cut-off 50 ET TT 
frequency is preset to 0.4 times the sampling co tt Lt TTT 
‘Siew bweeegeesey heise SETH HT 
.4 times the sampling frequency. The follow- 
ing graph depicts the frequency characteristics — a 1K 10K [Hz] 


of the LPF at fsam = 8 kHz. 
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@ Reset Function 


By applying a high level to the RESET pin, the MSM6788 stops frequency oscillation to minimize 
current consumption and goes to the power-down state. At the same time, the control circuit is reset 
and initialized. 


When this reset operation is performed, the record/playback condition such as bit rate and the data 
stored in the DRAMs are set to the data stored just before the reset takes place. In this case, the 


playback level is set to 0 dB amplitude and the voice start condition is set to the voice start and normal 
recording. The PLFLG/RDFLG set by the FLGWR command is reset to 0. 


Ifa high level is applied to the RESET pin during command execution or record/playback operation, 
the MSM6788 is set to the power-down state and initialized state. Internal data voice data becomes 
undefined. 


The following shows the power-down state of the MSM6788. 
(1) Frequency oscillation is stopped and all operations of the internal circuit are halted. 


(2) The current consumption is minimized. When an external clock is used, apply a ground (GND) 
level to the XT pin at power down so that no current can flow into the oscillation circuit. 


(3) DO~D3 pins constituting the data bus go to the high-impedance state, independ the state of the 
RD, CE, and CE pins. 


(4) CS1~CS4 pins are set to a high level to minimize the current consumption of external DRAMs and 
serial voice ROMs. 


(5) The state of the output pins and input/output pins are as follows. 


SADX, SAS, TAS, CS1 ~ CS4 , WE, RWCK, and NAR pins: ........ High level 


SAD, ION PUN ccastaesici ale tcacsasdes is an edetntacieecs aed aacees cctenieee taee Low level 
DO~D3, DI/O, BUSY, RPM, and VPM Pines: ..... ee eeeees High impedance 
AOUT Ang POUT PINS: waiceesteitesccusiydeducuierdisaatoeendoucasedncevehaneeiee! Ground level 


After powering up the MSM6788, be sure to initialize it by applying a high level to the RESET pin. 
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@ Power Down by the POWN pin 


. By applying a low level to the PDWN pin, the MSM6788 may be Set to the power-down state, in which 
the frequency oscillation and all operations of internal circuits are halted. Unlike the reset operation 
by the RESET input, the control circuit will not be initialized by this power-down operation. 


The power-down operation will not affect the data in the internal control circuit and external DRAMs. 
Therefore, this power-down operation is useful when the battery backup takes place in case of power 
failure. 


When PDWN goes to a low level during command execution, this execution of command is halted at 
the time that power-down operation is performed. When PDWN becomes low during one of the 
following operations, their respective operations will be performed after the power-down state is 
released (PDWN = #). 


(1) When the MSM6788 is powered down (PDWN = L) during the record/playback operation: The 
record/playback operation is stopped. After the release of the power-down state, the postprocessing 
will be performed. The end of the ponerse can be verified by checking the BUSY bit and © 

_ RPM bit of the status register. 


(2) When the MSM6788 is powered down (PDWN = L) during the phrase deleting operation: The 
phrase deleting operation is temporarily stopped and will be restarted after the release of the 
power-down state. The end of the phrase deleting operation can be verified by checking the BUSY 
bit. 


(3) When the MSM6788 is powered down (PDWN = L) during the time the transition of the AOUT 
output to a DC level by LEV command is in progress: This transition operation is temporarily 
stopped and will be continued after the release of the power-down state. The end of the transition 
to a DC level can be verified by checking the BUSY bit. 
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@ Record/Playback Control Modes 


Selection of record/playback or ROM playback is made by the command mode set in the BRATE 


command. 
Record/ 
playback Record/playback | ROM playback 
control mode 


1. Record/playback 











The recording area for each phase is indirectly specified by phrase designation (CAOQ~CA5, 63 
phrases). The recording area for each phrase is controlled by the LSI. 


The recording time is specified by the BLAWR command. During recording operation, this LSI 
searches the memory areas that are not used by other phrases and writes the voice data on them. 
Therefore, the phrase control by the microcontroller can be performed easily even in applications in 
which it is required to perform phrase deletion and re-recording frequently. 


2. ROM playback 


The playback area of each phrase of the fixed message is indirectly specified by phrase designation 
(CAO~CA7, 255 phrases). 

The table containing the start address and stop address that indicate the playback area and bit rate, 
is written in the index area of the serial voice ROM. 
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@ Data Configuration of External RAM 

The external RAM constitutes a virtual memory with a address space of (X addresses in the word 
direction) x (depth of 1Kbits) through the DRAM interface (MSM6791). 

This virtual memory is addressable only for X addresses in the word direction. 

The external RAM is divided into the channel index area that stores the data for address control of each 
phrase and the voice (SBC) data area. 

1. Address space allocation of external RAM 

1.1 Address space for the record/playback mode 

In the recording/playback mode, the total memory capacity of external RAM is equally divided into 256 
blocks that are addressable by OOh~FFh. | 


Each block is composed of several frames depending on the bit rate. The memory capacity of one 
block and the number of frames vary depending on the total memory capacity of RAM externally 


connected. 
pe ft te foe 
— ft te foe | et ft 
341 
















Recording time 
of one block 


H r 
L 

682 
[0000h~OOA9h} | [0000h~0154h] | [0000h~02A9h] | [0000h~02A9h] 













16.0 kbps 


10.0 kbps 
[0000h~0110h] | [(0000h~0221h] | [(0000h~0443h] | [0000h~0443h] 


16.0 kbps 128 bit 128 bit 128 bit 








Number of frames 
of one block 


[Frame address] [0000h~O00D6h] | [0000h~O1AEh] | [0000h~035Dh] | [(O000h~035Dh] 








Unused memory 
of one block 
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Address Space Allocation of RAM 
(record/playback, 32Mbit 16.0 kbps) 


Block (256 blocks ranging from OOh to FFh, 1 block = 128 Kbits) | 
Channel index area (64 words x 1 Kbits = 64 Kbits) 





X address (offset address in one block, 128 words from 00h to 7Fh, 
1 word = 1 Kbits) 


| 1 frame 24 byte . | 


Mbi 
CS1 


8Mbit 
C2 
O_O ooo 
“IN 
eo ee 


1 block = 682 frames x 24 byte + unused 128 bits 
= 128 kbits 


128 words 


8Mbit 
S 





Unused 128 bit | 


COh 
Cih. 


SMbit 
CS4 


FEh 
FFh 


ees 

80h 
81h 

| 

| 

| 

| 

| 

| 

| 

| 

| 
BEh 
BFh 
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2. Channel index area of RAM 


The 64Kbit address data at the head of the RAM is used for the channel index area. The channel index 
area for one phrase (1Kbits) consists of 64Kbit address data, 704bit user data, 256bit address control 
block table. 


(1) Number of blocks: This area stores the number of blocks (recorded time) used for recording 
of one phrase. Address chO0 stores the number of unused blocks (available blocks). This number 
of blocks can be read by the BLKRD command. The recorded time for one phrase and the unused 
capacity (available recording time) of memory can be obtained. 


(2) Stop frame: This area stores the final phrase address of one block. Addressing varies depending 
onthe memory capacity and bit rate. For example, addresses 0000h - OOAQh are assigned in case 
of successive 8Mbit DRAM and 16Kbps. | 

(3) Stop block: The final block is stored. Addresses OOh~FFh are assigned to this block. 

(4) PRED block: This area stores the address of a block immediately before the stop block. 

(5) User data: This user data area can be used by the user. The data can be written to and read from 
this area by the CHRW command. 

This user data area is provided independently for each phrase, so that it is useful to store the 
phrase bit rate and recorded time. 


(6) Block table: The block table is an area used for the block control. 
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| 1 Kbit depth in the Y direction | 
k 64 bit lc 704 bit hc 256 bit > 


Address 


64 bit 
8 bit 16 bit 8 bit 8 bit 24 bit 


Lowel SU per 
Number of blocks (BLO ~ BL7) 
Stop frame (SFO ~ SF15) 
Stop block (SPO ~ SP7) 
PRED block (PRO ~ PR7) 
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@ Command Description 


The MSM6788 is controlled by 22 types of commands via DO-D3 pins constituting the data bus and 
WR, RD, CE, and CE control pins. The state of the MSM6788 can be know by obtaining the contents 
of the internal status register via the data bus or the output pins. 


There are four command modes available: mode 0, mode 1, mode 2, and mode 3.. Some commands 


need to set the command mode before inputting them. The command mode can be selected by setting 
MODO bit and MOD1 bit of the BRATE command. 
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commen} DD Dy Command function 

3.2 1 =0 

NOP 0 0 O O {| (NON OPERATION). Has no function. 

PAUSE (PAUSE). Suspends record/playback temporarily. 

REC 


PLAY (PLAYBACK). Sets playback mode. 


(RECORD). Sets recording mode. 
010 0 (START). Starts record/playback.. 


| 

0 

1 

010 0 

STOP 0 1 0 1 | (STOP). Stops record/playback. 
aa Stops execution of CHRW, DTRW, DTRD, and EXT commands. 
011 0 
1 1 


START 


BRATE (BIT RATE). Specify the command mode and bit rate in conjunction 
with 1 nibble following this command. 

CHAN 0 1 (CHANNEL). Specifies a phrade, in conjunction with 2 nibbles 

) following this command. 


BLKWR | 1 0 0 0 | (BLOCK WRITE). Input the following block data into the internal block 
register, in conjunction with the nibble following 
this command: 

Before record: Specify the number of phrase 
recording blocks (recording time). 
Before a specified block playback: 
Specify the block at the head of 
playback start block as OOh. 
Before DEL2 command input: 
Specify the location to erase the 
phrase tail. 


BLKRD1 (BLOCK READ1). Reads the number of blocks (recording time) for the 
phrase stored in the channel index area, in conjunction 
BLKRD2 


100 1 

with 2 nibbles following this command. 
During execution of this command, the contents of the 
Status register cannot be read. 

1 0 0 71 | (BLOCK READ2). Reads the number of blocks accessed before during 
record/playback in conjunction with the lead access of 
2 nibbles following this command, in order to know the 
record/playpack time progress. During record/playback 
standby, reads the number of blocks accessed in the 
last record/playback. During this period, the contents 
of status register cannot be read. 

ADRWR | 1 0 O 0 | (ADDRESS WRITE). Stores the start address and the stop address to the 
channel index area, in conjunction with 10 nibbles 
following this command. 

ADRRD {1 0 O 1 | (ADDRESS READ). Reads out the start address and the stop address 
Stored in the channel index area, in Conjunction with 
10 nibbles following this command. 


During execution of this command, the contents of the 
Status register cannot be read. 
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Command function 


(CHANNEL READ WRITE). Reads out the user data stored in the channel index 
area or writes the user data to the channel index area by the read/write access 
operation following this command. 


(DATA READ WRITE). Transfers data to or from the external RAM through the 
data bus, by the address designation in 5 nibbles following this command and 
the read/write access operation. 


(DATA READ). Reads the data in the external serial voice ROMs through the data 
bus, by the address designation in 5 nibbles following this command and the 
read/write access operation. 


(EXTERNAL). Performs record/playback by inputting/outputting SBC data through 
the data bus, in conjunction with the read/write access operation. 
This command will be used when an SRAM or a hard disk is used for storing 
voice data. Does not control external RAM and addresses. 


FLGWR 1 © 0 | (FLAG WRITE). Sets and resets the RDFLG and PLFLG. By RESET input, this 
commnad is reset to 0. 
RDFLG: 0: BLKRD 1commnad — 
1: BLKRD 2 command 
PLFLG: 0: Usually playback. Playback from the first record. 
1: Specified block playback 


(VOICE DETECT SELECT). Select voice activated start function, in conjunction with 
1 nibble following this command. 


ape 
DEL1 (DELETE1). Deletes the phrase specified by the CHAN command. When ch00 is 
spectied by the CHAN command, all phrases are deleted by this command. 
DEL2 (DELETE2). Deletes the tail of the command specified by the CHAN command. 
Deletes" the contents recorded after specified by the BLKWR command. 
. Far specifies the playback output level and the transition of analog output 
OUT pin) to the DC level, in conjunction of 1 nibble following this command. 
his level is initialized by the RESET input. — | 


/1 1 1 1 | (NON OPERATION). Has no function, 
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1. Command List 














Mode 0 Mode 1 Mode 2 Mode 3 


ak 
m 
>< 


(Record/playback)| (ROM playback) 


1 0 
foo 0 of on | nop | nop | nop | nop | 
; 
3h REC REC REC REC 
Ah START START Disabled Disabled 


oh STOP STOP STOP STOP 


eS 
— 
— 
So 


6h BRATE BRATE BRATE BRATE 


oS 
— 
—h 
— 


7h CHAN CHAN 








CHAN CHAN 


BLKWR BLKWR ADRWR ADRWR 


BLKRD1 


ADRRD | RDFLG=0 
ADRRD | RDFLG=1 
mo | 


BLKRD1 ADRRD 


BLKRD2 BLKRD2 ADRRD 


100 1 


Ah CHRW 


— 
© 
— 
© 


CHRW DTRW 


B 


= 


—h — 
© OS 
—_ © 
—_— © 


% 


m 
at 
+ 
mn 
~s 
— 


EXT 
VDS | 
LEV 


 ccitenant 
acess 
me | 
pe 
bee 


Ch FLGWR FLGWR VDS 


— | ok 
— | 
oOo; & 
— | © 


Dh DEL1 DEL1 DEL2 


—_ 
—. 
— 
oS 
co 
m 
<= 
rm 
m 
<= 


LEV 


anh 
— 
a 
— 
“TI 
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2. Command data format 


Values in parentheses are for fosc = 8.192 MHz. 


CHAN 1st nibble ee seat 3-nibble command 
car oe os ow | No. | 
3rd nibble 


i 30 | Pa 


a4 a ----- OD CO 
4 ----- OOOO 
a ---- OOOO 
=a 4----- OO00 
=a ---- OO0 0 
4 4---- ODO 00 


ak et et ah OO OO 
eee 
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Code 
. 4 HEX 
BLKWR 3-nibble command 


LO | Block data 


3-nibble command 


BL3 BL2 BL1 BLO | Block data 
6 BLS B 


no 
| 

2. 
= 
cs 
=. 
@ 


D3 D2 D1 DO 
0 


1st nibble 1 0 0 


2nd nibble 


BL3.  BL2) iB 
Srd nibble | BL7 BLE B 


cl. og 
L5  —-BL4 
BLKRD | 


Ist nibble 1 0 0 


3rd nibble | BL? BL L4 


1 0 0 0 | 11-nibble command 


2nd nibble | BL3  BL2 BL1 BLO | Number of blocks 
3rd nibble BL4 


x 


ADRWR 1st nibble 






BL? BL6 BLS 


Ath nibble | SF3. § SFO | Stop frame 


F2 SF 
Sth nibble | SF? SFG SF5 — SF4 
6th nibble | SFi1 SFI0 SF9  SF8 
7th nibble | SFIS SFi4 SF13— SFI2 


8th nibble | SP3  § PO | Stop block 


P22. § 9 
Oth nibble | SP? SP6 § SP4 


P 
PO 
10th nibble | PR3 = PR2 ~~ PRI 


PRO | PRED block 


11th nibble | PR? PR6 PR5  PR4 


1st nibble | 0. QO 1 11-nibble command 


2nd nibble | BL3  BL2 BL1 BLO | Number of blocks 


ADRRD 


Srd nibble | BL? BL6 BLS 


oo 
— 
> 





4thnibble | SF3 $ Fl SFO | Stop frame 
F 


F2 § 

5th nibble | SF7  SF6  SF5 SFA 

6th nibble | SFIt SF10 SF9 SFB | 

7th nibble | SFIS SFi4 SF13 SFt2 

8th nibble | SP3 SP2 SP1 SPO | Stop block 
6 SPS 


sP7 SP SP4 


PR3 PR2 PRi_ PRO 
PR7 = PR6- PRS PR4 
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9th nibble 
10th nibble 
11th nibble 
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Poet 
XO |X address 
X10 X9 X8 


6th nibble | X15 X14 X13 X12 


DTRD ree nibble command + read access + STOP command 
YO |Y Vadiess 
XO |X address 
«10 x9 


ate [ 1-nibble command + read/write access + STOP nna 
1st nibble 2-nibble command 
PLFLG RDFLG |Flag data 


RDFLG| Command selection 


BLKRD1 
BLKRD2 






















2nd nibble 
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Code 


VDS 1st nibble 2-nibble command 
D 











1 | 


V 













DO Voice activation condition 





Voice activation disabled 


1 Voice detection level 1 
Voice detection level 2 
Voice detection level 15 


ch00: Deletion of all phrases 

chO1 ~ ch3F: Deletion of a specified phrase 
pa fo) [11 0 1 [romeo | 
a 















Playback level 
0dB 


PNT | NO. Transition to DC level 
Es Disabled | 
Disabled 











2nd nibble | LVi LVQ PNi  PNO | Playback level, transition to DC level 
coke Transition from GND 
toi/2VDD. 


Transition from 1/2 VDD 
to GND. 


wom fp | 1 1 1 1 1-nibble command 
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3. Relationship between record/playback control modes and commands 


906 












EX command 
record/playback 







PLAY 


ef. 


© 
START © 


STOP 


BRATE 


Command mode 


Record/ } 
6 mode| Record/display ROM playback 
REC 






Bit rate 










Data transfer command 


© 





EXT 
DEL1 






Deletion of all phrases © 
Deletion of 
a specified phase O 





Note: ©: Required command ©: Useful command — : Unnecessary command 
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@ Status Register 


The status register used in the MSM6788 is a 4-bit status register. When a low level is applied to the 
RD pin, the contents of the status register are output to DO~D3 pins to indicate the internal state of the 
MSM6788. The contents of the status register are also output to the BUSY, RPM, VPM, and NAR 
pins. 


D3 D2 D1 DO 


vem RPM | BUSY 


(1) BUSY bit 


The BUSY bit set to a high level indicates that the MSM6788 is executing RESET operation or 
command processing operation. When BUSY bit is high, do not input any command from the 
microcontroller. While any of data read commands is being executed, the state of the BUSY bitcannot 
be verified by inputting the RD pulse. In this case, input a read command either after waiting a time 
longer than the duration of BUSY state or after verifying the end of the busy state by the BUSY pin. 


While the RESET operation is being executed, the BUSY bit is set to a high level, and it returns to a 
low level after the end of the RESET operation. After a high level pulse is applied to the RESET pin 
to perform the RESET operation, the BUSY bit is set to a high level during execution of the RESET 
operation. It goes to a low level after the end of the RESET operation. 


(2) RPM bit 
The RPM bit goes to a high level during record/playback operation. While the RPM bit is high, do not 


input any command except those indicated below. Otherwise, the state of the MSM6788 becomes 
undefined. 


NOP, PAUSE, STOP, BLKRD2 commands, START command for release of temporary stop and 
playback of next phrase, CHAN command for specifying the next phrase during playback, and LEV 
command for designation of playback output level 


After a high level pulses is applied to the RESET pin to perform the RESET operation, the RPM bit 
goes to a low level that is the initial state. 
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(3) VPM bit 


The VPM bit goes to a high level during standby for voice after start of the voice activated recording 
and during the time that record/playback is temporarily stopped by the PAUSE command. 


When the VPM bit is high, do not apply any command except the START command for release of 
temporary stop. Otherwise, the state of the MSM6788 becomes undefined. 


After a high level pulse is applied to the RESET pin to perform the reset operation, the VPM bit goes 
to a low level that is the initial state. 


(4) NAR bit 


The NAR bit indicate the enabled or disabled state for phrase designation. When this bit is high, the 
phrase designation by the CHAN command is enabled. | 


If it is desired to play back different phrases continuously during ROM playback, specify the next 
phrase and input the START command after verifying that the NAR bit becomes high. | 


After a high level pulse is applied to the RESET pin to perform the reset operation, the NAR bit goes 
to a high level that is the initial state. 
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BUSY causing conditions 







Release of reset operation trex |(Note 2) 1 ms Input of RESET pulse 


Input of 1-nibble command tr 16 ps REG START STOP 


BUSY state BUSY bit 
duration verification 


Co 
»S 
> 
+ 
m 
mn 
r_ 
G) 
= 
ps) 
< 
oO 
~ 
i 
mm 
<= 


Input of 2-nibble command tao 16 ps 


Input of 3-nibble command 16 ps CHAN, BLKWR 


BRATE, FLGWR, VDS, 
1s LEV, CHAN, BLKWR 


270 pls Impossible 
50 ps Impossible 


i 


270 us Impossible 


50 ps Impossible 


twcrw Possible 
= fe 
at 

tweL Impossible 
Input of STOP command twsp ‘Note 1) 
DTRW and DIRD commands 


Input of command twaw Possible 
Input of address (2nd ~ 5th nibbles) Possible 
Input of address (6th nibble) 270 us Possible 


ht ot ma 


Input of write data twwo (Note 1} 
Input of PLAY command impossible 


Input of STOP command (Note 1) 
Input of DEL1 command (all phrases) twBLA Possible 
Input of DEL1 command (a specified phrase)| twer1 |  70ms_| Possible 
Input of DEL2 command (tail erased) Possible 


Note 1: The BUSY state can be verified by the BUSY bit when only the data write access 
operation is executed after the CHRW or DTIRW command is input. 

Note 2: The BUSY state duration after release of RESET operation includes the oscillation 
start-up stabilization time. This oscillation start-up stabilization time is several tens of 
milliseconds for crystal oscillators and is several hundreds of microseconds for 
ceramic oscillators. 


one 


B3 


Input of 2-nibble or 3-nibble command data 
BLKRD command 
Input of command 
Output of block data 
ADRWR command 
Input of command 
Input of address data 
ADRRD command 
Input of command 


tgp 


tweR 


—_ 
ff 

oO 

D 






f| 
> 
= 


> > 
Vy Oo 





Output of address data 
CHRW command 
Input of command 


twor 


Input of REC command 


Input of write data 





Input of PLAY command 


erly 
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@® Inputting the Command 


To input a command or data, apply the command or data to D0O~D3 pins and then apply a low level 
pulse (WR pulse) to the WR pin. _ 

By inputting a low level pulse (RD pulse) to the RD pin, the contents of the status register or data will 
be output via DO~D3 pins. 

The CE pin is used to enable or disable the WR pulse and RD pulse. When a low-level is applied to 
this CE pin, the enable state is present, so thatWR and RD pulses can be accepted. When a high level 
is applied to this CE pin, the disable state is present, so that WR and RD pulses cannot be accepted 
and, at the same time, DO~D3 pins are placed in the high-impedance state. 

The CE pinalso has the same function as the CE pin. However, when high, this CE pin gives the enable 
state for the WR and RD pulses, and when low, it gives the disable state. When DO~D3 pins are used 
exclusively for the MSM6788, CE and CE pins can be fixed to a low level anda high level, respectively. 


An equivalent circuit of the microcontroller interface section of the MSM6788 is shown below. 


Status 
- register 





910 


OKI Semiconductor MSM6788 


The steps for inputting the commands are described below. 


(1) Output the contents of the status register by applying the RD pulse (namely, by applying a low level 
pulse to the RD pin). Verify thatthe BUSY bitis 0. Ifthe BUSY bitis 1, input the RD pulse repeatedly 
until the BUSY bit goes to 0. The BUSY state can also be verified through the BUSY pin. 


(2) Set a command to DO~D3 pin and input the WR pulse. 


(3) In case of a 2-nibble or 3-nibble command, verify that the BUSY bit of the status register is 0 in 
the same way as in (1). Then, set the command data to DO~D3 pins and input the WR pulse. In 
this case, the WR pulse can also be input after the waiting time that is longer than the BUSY state 
duration, instead of verifying the BUSY bit of the status register. 


cé# I) WV WH Jy WW BH Wz 


ee 


m 
— 


RD (l) 


DO ~D3 (I/O) 


Se a we 
Status output (Command input Status output 


BUSY (0) — | Of 


| 

| 

I 

Sea 
Busy state duration! 
I 


Next command data 
can be input 
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1. Inputting a 2-nibble command 





\/ 
i Input RD pulse | Status output 
<> Verification of BUSY bit 
Yes 






Input WR pulse 


Input of the 1st nibble command 








Input RD pulse Status output 
<I Verification of BUSY bit 
(or waiting for BUSY state duration) 


Yes 
Input WR pulse 


Input of the 2nd nibble data 
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@ Changes of Record/Playback Conditions 


Record/playback condition| POWER ON | RESET input 


Record/playback mode Undefined Unchanged Unchanged 
(Note 1) 


Command mode Undefined ee Unchanged 
; ; Unchanged 

Bit rate Undefined Unchanged 

Phrase No. Undefined eet Unchanged 
, Unchanged 

Block data Undefined Unchanged 

PLFLG, RDFLG Undefined Reset to 0 Unchanged 

ie aus Voice activation 

Voice activation Undefined disabled Unchanged 

Playback level Undefined Unchanged 
Unchanged 

Data in RAM Undefined (Note 1) Unchanged 


Note 1: RESET is performed without synchronization with the clock. 
When the RESET pulse is input during standby for command, record/playback 
condition will not be changed. When the RESET pulse is input during execution 
of acomman4d, all record/playback conditions may be changed and the data may 
become undefined. 











REC command 
— Record mode 
PLAY command 


















Set by BRATE command 
Set by BRATE command 
Set by CHAN command 

Set by BLKWR command 
Set by FLGWR command 
Set by VDS command - 
Set by LEV command 


U 
AD 
> 
= 
oO 
= 
= 
° 
2. 
@ 
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- @ Setting and Confirming the Record/Playback Conditions 
1. Specifying the control mode for record/playback (by BRATE command) 


Specify the control mode for record/playback by setting the BRATE command data and the command 
mode (using MOD1 and MODO bits). 


Command 
| mops | mopo /ommen Control mode for eer ee 


| 9 | 0 | Modeo | Recordpayback 
Fo ft | Mode t | ROM playback by input of address code 










2. Specifying the bit rate (by the BRATE command) 


Specify the bit rate by setting BRO and BR1 bit data of the BRATE command. The bit rate varies 
depending on the master clock frequency (fogc). 













fosc=8.192MHz 
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3. Specifying the voice activated recording(by the VDS command) 


This MSM6788 has the voice activated recording function to start recording when the level of voice 
input exceeds a preset amplitude. Using the voice activated function, the unvoiced part prior to voice 
detection will not be recorded, so that the memory capacity can be utilized efficiently. 


The unvoiced parts in the middle of recording are not eliminated. In the voice activated recordin 
mode, recording is started when a voice input exceeds the preset thresholds. Therefore, a consonant 
art with a low level may not be recorded. 











4. Specifying a phrase (by the CHAN commana) 


Specify a phrase by CAQO~CA7 bit data of the CHAN command according to the following table. 


Phrase 


sfetopetoetotey am [wot] tar — 
pofofo{ojo}o}o|s | em | 















Enabled 
(63 phrases) 


Enabled 
(255 phrases) 





| BOE 
jt }o fo 
LE LETE TET TET fb ctcane 
tisstata|a[s fol one | 

sys tia tat | ty over | 


Note 1: Inthe record/playback mode, chO0 cannot be used for recording/playback. This is a special 
phrase only used for deletion of all phrases and control of unused blocks. 
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5. Specifying the number of phrase recording blocks (by the BLKWR command) 
The block data is set for the following operations: 


Before recording: Specify the number of phrase recording blocks (recording time). 
Before specified block playback: Specify the block at the head of playback start block as OOh. 
Before DEL 2 command input: Specify the location to delete the tail of phrase. 


In the record/playback mode, the total memory capacity of RAM connected externally is divided 
equally into 256 blocks. Therefore, the memory capacity of one block varies depending on the number 
of RAM connected externally. 


For example, when 8Mbit RAM is connected and recording is performed by 16kbps, the memory 
capacity of one block and the recording time of one block are obtained as follows. 


Memory capacity of one block = eis = 32Kbits 
Memory capacity of one block 


bit rate 


Recording time/block 


_ 82 x 1024 bits 
1600 


If itis desired to make recording for 40 seconds on a phrase in this example, 20 (14h) phrase recording 
blocks are required. 


= 2 second 


The number of phrase recording blocks can be specified by the BLKWR command and is stored in 
the corresponding register in the MSM6788. The BLKWR command is enabled for command mode 
Qor1. Therefore, before inputting this BLKWR command, it is required to set the corresponding 
command mode using the BRATE command. 


TUSSseS 






Number of phase 
recording blocks 
ce ee X) 
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6. Reading the number of phrase recording blocks (by the BLKRD1 command) 


The number of blocks for each phrase stored in the channel index area can be read by the read access 
operation using the BLKRD1 command and two nibbles following this BLKRD1 command. In the 
record/playback mode, the number of blocks (namely, the recording time) of the specified phrase can 
be obtained. In the BLKRD command, the number of blocks is specified by a binary number consisting 
of BLO~BL7 in the same way as in the BLKWR command. 


Before inputting the BLKRD1 command, the command mode must be set to either mode 0 or mode 
1 by using the BRATE command. And RDFLG is cleared to zero by using the FLGWR command. 


(1) When ch00 phrase is specified: The number of unused blocks (or available blocks) is stored in 
address ch00 of the channel index area. Therefore, the unused and available memory capacity 
(or available recording time) can be obtained. 


(2) When one of ch01~ch3F is specified as a phrase: The number of blocks (or recording time) used 
by the specified phrase can be obtained. 


7. Reading the number of blocks during record/playback (by the BLKRD2 com- 
mand) 


The number of blocks given access before during the record/playback operation can be read by the 
read access operation using the BLKRD2 command and two nibbles following this BLKRD2 
command, and the record/playback duration can be obtained. While waiting for the record/playback 
operation, the number of blocks given access when the last record/playback operation is carried out. 
The number of blocks can also be counted from 01 when the recorded phrase is played back halfway 
by the specified block playback command. Data set by the BLKRD2 command is invalid during the 
ROM playback operation. 


Standb Record/playback Standb 
4st block ond block 3rd block 


Internal block counter —_ Previous data Noel ee) 03 | 


When the internal block counter starts to record/playback, as shown in the above figure, it counts up 
from 01, so that the number of blocks can be read by the BLKRD2 command at any time. The number 
of blocks is shown binary (BLO~BL7) as same as in the case of BLKWR, BLKRD1. 


When the BLKRD2 commanzdis input, set in advance the command mode to mode 0 or mode 1 using 
the BRATE command, and the RDFLG to 1. 
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BLKRD1, BLKRD2 command flow chart 


“) 






BRATE command 





CHAN command 


BLKRD1? 


Yes (BLKRD1) 
FLGWR command |} RDFLG=0 


1st nibble 


BLKRD command 


2nd nibble 










Wait for BUSY 
State duration 


Input RD pulse 


3rd nibble 
Wait for BUSY 


state duration 


Input RD pulse 


Wait for BUSY 
state duration 


V/ 
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Setting of command mode to. mode 0 or mode 1 (MOD1=0) 


Phrase designation (CA0 ~ CA7) 





(BLKRD2) 


FLGWR command | RDFLG=1 






Output of lower 4 bits of the number of blocks 


Output of upper 4 bits of the number of blocks 


During execution of the BLKRD1, BLKRD2 command, verification of the status register cannot be 
performed by input of the RD pulse. When inputting the RD pulse for the 2nd nibble or 3rd nibble or 
inputting the next command after the BLKRD command, input the RD pulse either after the waiting time 
longer than the BUSY state duration or after verifying that the BUSY status is not present via the BUSY 


pin. 
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8. Inputting/outputting the address data (by the ADRWR/ADRRD command) 


The ADRWR command is used to write the address data at the header 40 bits for each phrase of the 
channel index area, and the ADRRD to read the address data. These commands can also be used 
to change the address data for deleting the tail part of the recorded phrase. When the ADRWR and 
ADRRD commands are input, specify in advance the command mode to mode 2 or mode 3 by the 
BRATE command. 












[eee or [cate 

ream [ 108+ | om 
blocks 

untae [a7 as ws on 

osm [er oe os | 

famaioe | st 0 SA 

rosie [9 su 

mote | 7 ore Soe 

mb a6 sr 
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ADRWR command flow chart 





BRATE command Setting of command mode to mode 2 or mode 3 (MOD1=1) 
CHAN command Phrase designation(CA0 ~ CA7) 
istnibble 
ADRWR command Input of command after verification of BUSY state 
2nd nibble 
B BUSY bit verification 
(or waiting for BUSY state duration or longer) 
Input WR pulse Input of address data 
3rd nibble 
4th nibble 





10th nibble 


11th nibble 


Verification of address data 
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ADDRD command flow chart 


BRATE command 


CHAN command 


1st nibble 


ADRRD command 


2nd nibble 






Wait for BUSY state 
duration 


Input RD pulses 


3rd nibble 


4th nibble 








10th nibble 





11th nibble 


Wait for BUSY state 
duration 


Input RD pulse 


Wait for BUSY state 
duration 
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Setting of command mode to mode 2 or mode 3 (MOD1=1) 


Phrase designation (CAO ~ CA7) 


Input of command after verification of BUSY state 


Output of address data 


Output of address data 
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During execution of the ADRRD command, verification of the status register cannot be performed by 
input of the RD pulse. When inputting the RD pulse for the 2nd nibble to 11th nibbles or inputting the 
nextcommand after the ADRRD command, input the RD pulse either after the waiting time longer than 
the BUSY state duration or after verifying that the BUSY status is not present via the BUSY pin. 


9. Specifying the playback level (by the LEV command) 


For playback, one of three output levels 0 dB, -6 dB and—12 dB can be selected. The playback level 
can be specified by LVO and LV1 bit data of the LEV command. Ifthe LEV command is input during 
playback operation, the playback level will be changed at the moment when the command is input. 
When the RESET pulse is input, the playback output level is set 0 dB that is the initial state. 


Playback level 


OdB (equal to the voice data amplitude) 


Pree QdB (equal to the voice data amplitude) 
eye 


-6dB (one-half of the voice data amplitude) 





-12dB (one-fourth of the voice data amplitude) 
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@ Record/Playback Method 
1. Deleting phrases 


1.1 Deleting all phrases (DEL1 command) 


To delete all phrases, specify chOO by the CHAN command and input the DEL1 command. When all 
phases are deleted in this manner, “O” data is written into chO1~ch3F addresses of the channel index 
area of the external RAM to place these addresses in the unrecorded state. The initial data for address 
control is written in chOO address. Therefore, whenever the power is turned on, always perform the 


deletion of all phrases after inputting the RESET pulse. 


The deletion of all phrases causes the user area chOO~ch3F to be cleared to all Os. Note that when 
the data was transferred to the channel index area by the CHRW command, this data is deleted by 
the deletion of all phrases. 


State of the channel index area 


Adress data Block table 


choo: (nitial data Cleared to all Os Initial data 


ch01~ch3F Cleared to all Os 





1.2 Deleting a specified phrase (DEL1 command) 


To delete a phrase, specify one of chO1~ch3F by the CHAN command and input the DEL1 command. 
The deleted phrase is placed in the unrecorded state. The channel index area for the deleted phrase, 
including the user data, is cleared to all Os. The data stored in chOO address for control of unused 
blocks is updated. : 


Phrase deletion flow chart 


choo : Deletion of all phrases 
CHAN command ch01 ~ ch3F: Deletion of a specified phrase 


DEL1 command 





923 


MSM6788 ) | ~ OKI Semiconductor 


1.3 Deletion of tail part (by the DEL2 command) 
To delete the tail part of phrase, specify the phrase by the CHAN command and the location of deletion 
by the BLKWR command, and then delete the tail part of phrase by inputting the DEL 2 command. 


Leaving the number of blocks with one added to the block data input by the BLKWR command, the 
succeeding blocks can be deleted. For example, assume that five blocks in a phrase are recorded. 
To delete three blocks succeeding to the header two blocks, input "01" by the BLKWR command. 


5 blocks — Deletion of tail part — 2 blocks 


00 01 02 03 04 
Jp 


2 blocks left Delete the tail part by the DEL 2 command 


ie Deletion start location when inputting the 
block data ="01" by the BLKWR command 


After the tail part of phrase is deleted by the DEL 2 command, the number of blocks in the channel 
index area, stop block and address ch00 are renewed. In this case, the contents of stop frame are 
not changed. To change these contents, input the block data by the ADRWR command. 





The block data input by the BLKWR command must be less than the (number of blocks - 2). In the 
above example, input block data less than "03". | 


Tail deletion flow chart 










- CHAN command Phrase designation (CAO~CA7: 63 phrase) 


BRATE command 


Setting of command mode to mode 0 or mode 1 (MOD1=0) 


BLKWR command Specify the location of tail deletion 


BRATE command Setting of command mode to mode 2 or mode 3 (MOD1=1) 


DEL2 command Tail deletion 
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2. Method of recording in the record/playback mode 

(1) Before starting the recording operation in the record/playback mode, always perform the deletion 
of all phrases after turning power on and resetting the MSM6788 by input of the RESET pulse. 
Otherwise, the address control cannot be performed correctly. 

(2) Input the record/playback conditions by the corresponding commands as follows. 
VDS commana: Voice activation condition (VDO, VD1, VD2, VD3). 


BRATE command: Set the command mode to mode 0 (MODO = 0, MOD1=0) 
and specify the bit rate (BRO, BR1). 


CHAN command: _ Select one of 63 phrases ch01~ch3F (CAO~CAS). 
BLKWR command: Specify the number of phrase recording blocks (BLO~BL7) 
REC command: Set to the recording mode. 

(3) Input the START command to start recording 

(4) When the number of blocks specified by the BLKWR is reached or when all available blocks are 
used for recording, recording is finished. The end of recording can be verified by the RPM bit of 
the status register. 

(5) To stop recording in the middle, inputthe STOP command. The contents of the block counter and 
the contents of the address counter at this moment are automatically stored in the channel index 
area as the stop block and the stop address, respectively. | 


In this case, make sure that recording is finished by examining the RPM bit before inputting the 
next command. 


(6) Tocontinue recording, specify the record/playback conditions to be modified by the corresponding 
commands and perform the steps (3)~(5). 


925 


MSM6788 


OKI semiconductor 


Flow chart of recording in the record/playback mode 


CHAN command 


DEL1 command 


VDS command 


BRATE command 


CHAN command 


BLKWR command 


REC command 








START command 


Yes 


nput record conditions 
to be modified by the 
corresponding 
commands. 


STOP command 


ontinue 
recording? 


No 


VY 





Specify ch0o. 


Delete all phrases. 


Voice activation condition (VDO, VD1, VD2, VD3) 


Set the command mode to mode 0 (MODO =0, MOD1 = 0). 
Specify the bit rate (BRO, BR1). 


Select one of 63 phrases (CAO ~ CAS). 


Set the phrase recording time (BLO ~ BL7). 


Set the recording mode. 


Start of recording 


Verify the start of recording. 


Verify the end of recording. 


Stop of recording 


Verify the end of recording. 


Note: Setting of the command mode by BRATE command is deleted in this flow chart. 


926 


OKI Semiconductor MSM6788 


3. Playback method in the record/playback mode 


3.1 Usual playback 


(1) Input the record playback conditions by the corresponding commands as follows. 


BRATE command: Set the command mode to mode 0 (MODO = 0, MOD1= 0) and specify the 
bit rate (BRO, BR1). 


CHAN command: _ Select one of 63 phrases chO1~ch3F (CAQ~CAS). 
LEV command: Specify the playback output level (LVO, LV 1). 
PLAY command: _ Set to the playback mode. 
(2) Input the START command to start the playback. The MSM6788 fetches the contents of the block 
table and the stop address of the specified phrase from the channel index area and starts the 


playback operation. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
playback is finished. The end of playback is verified by the RPM bit of the status register. 


(4) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue playback, specify the record/playback conditions to be modified by the corresponding 
commands and perform steps (2)~(4). 
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Flow chart of playback in the record/playback mode 


Set the command mode to mode 0 (MODO = 0, MOD1 = 0). 






\/ 
BRATE command Specify the bit rate (BRO, BR1). 
CHAN command Select one of 63 phrases (CAO ~ CAS) 
LEV command Set playback output level (LVO, LV1). 
PLAY command Set to the playback mode. 
Start of playback 
Verify the start of playback. 
Input Ay dame ere | 
to be modi Verify the end of playback. 
by the corresponding ty i 
commands. 
STOP of playback 
Verify the end of playback. 


ontinue 
playback? 


No 


V/ 
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3.2 Specified block playback 


To playback in the middie of recorded phrase, specify the playback start block by the BLKWR 
command. For example, since each block takes about 2 seconds when using successive 8Mbit RAM 
at 16kbps bit rate, the playback start block can be specified on the 2-second basis. The playback start 
block is specified by the block data, with 00 as the header block. 


In order to playback from 3rd phrase in the recorded 5 blocks of phrase 


00 01 02 03 04 
Jp 


Specified block playback 


a Playback start block when inputting the 
block data ="02" by the BLKWR command 


The block data input by the BLKWR command must be less than (the number of recorded blocks 
- 1). In above example, input the block data not higher than "04". 





Specfied block playback flow chart 


BRATE command Specify the command mode as mode 0 (MODO=0, MOD1=0) 
FLGWR command Set the PLFLG as 1 


BLKWR command Specify the playback start block 


Usual playback flow 
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@ ROM Playback 
1. Method inputting commands 
(1) Input the record playback conditions by the corresponding commands as follows. 


BRATE command: Set the command mode to mode 1 (MODO = 1, MOD1= 0) and specify the 
bit rate (BRO, BR1). 


CHAN command: Select one of 255 phrases chO1~chFF (CAO~CAS). 
LEV command: — Specify the playback output level (LVO, LV1) 

(2) Input the START command to start the playback. The MSM6788 fetches the data of the start 
address, stop address, and bit rate of the specified phrase from the channel index area of the 
serial voice ROMs and starts the playback operation. 


(3) When the contents of the address counter coincide with the contents of the stop address register, 
playback is finished. The end of playback is verified by the RPM bit of the status register. 


(4) To stop playback in the middle, input the STOP command. In this case, make sure that playback 
is finished by examining the RPM bit before inputting the next command. 


(5) Tocontinue playback, specify the record playback conditions to be modified by the corresponding 
commands and perform steps (2)~(4). 
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Flow chart of ROM playback by Input of Address Code 


WW 
Set the common mode to mode 1 (MODO = 1, MOD1 = 0). 
Select one of 255 phrases (CAO ~ CA7) 
Set playback output level (LVO, LV1). 


START command Start of playback 
Ms > Verify the start of playback. 


Yes 
/ 


<Fou=o? > Yes Verify the end of playback. 


top playback‘ 
STOP command 








Input playback condition 
to be modified by 
the corresponding 

commands. 







STOP of playback 


Verify the end of playback. 


ontinue 
playback? 
No 


ay 
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2. Continuous ROM playback 

The procedure for playback of different phrases such as the time signal continuously is described 
below. The command inputting procedure for continuous ROM playback is basically equal to that for 
a single phrase. In this case, during playback of a phrase, the next phrase to be played back can be 
specified by the NAR bit of the status register. Continuous playback can also be performed byverifying | 
the end of playback of the phrase using the RPM, instead of use of the NAR bit. To make continuous 
playback, perform the following procedure. 

(1) Specify a phrase by the CHAN command and inputthe START command to start playback. When 

the START command is accepted, the NAR bit of the status register goes to 0. 


(2) When the NAR bit is changed from 0 to 1 to indicate that the next phrase can be specified and 
inputted, specify the next phrase to be played back by the CHAN command and input the START 
command. After the START command is accepted, the NAR bit goes to 0. 


(3) In the same way as mentioned above, repeat the designation of a phrase and input of the START 
command verifying the state of the NAR bit. 


Flow chart of continuous ROM playback 


Verify whether a phase can be specified or not. 


Specify one of 255 phrases (CAO ~ CA7). 


The specified phase is accepted. 


Verify whether playback of the specified phase is accepted or not. 


Verify the end playback. 
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@ andy: of Stopping Temporarily Record/Playback (by the PAUSE Com- 
man 


The record/playback operation in progress can be stopped temporarily by inputting the PAUSE 
- command. The record/playback operation stopped using the PAUSE command can be restarted by 
inputting the START command. During temporary stop state, the VPM bit of the status register is 1 
and the RPM bit is 1. 


If the START command is input to restart the recording operation that is temporarily suspended by 
the PAUSE command in the voice activated recording mode, the recording will be started immediately 
even in the state of silence. The PAUSE command is invalid during standby state for temporarily 
stopped state, and standby state for voice. 


DO ~ D3 
START PAUSE START STOP 
command command command command 


Status register 


RPM bit | | 
VPM bit ! | | eos 


Standby ‘ Record/playback' Temporarily stopped ? Record/playback ' Standby 
ee as ee ee 


le. Immediately restarted even in 
case of voice activated recording 


When the STOP command is input during temporarily stopped state, the record/playback operation 
is finished and the MSM6788 is placed in the standby state. 


Wp 


DO ~ D3 
START PAUSE STOP 


. command command command 
Status register 


RPM bit | Pee 


VPM bit | | 


Standby | Record/standby: Temporarily stopped , Standby 
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@ Transferring Data to/from External Memories 

1. Method of transferring data to/from user data area (by the CHRW command) 

The MSM6788 can transfer data to/from the user area in the channel index area of external RAM using 
the CHRW command. Before starting this data transfer operation, a desired phrase must be specified 


using the CHAN command. The memory capacity for each phrase is 704 bits (176 nibbles). The read/ 
write operation must be performed for the data that does not exceed this memory capacity per phrase. 


The contents of the user area for a specified phrase or for all phrases will be cleared to all Os (Oh data) 
using the CHAN and DEL commands. 


The following shows the procedure for inputting the CHRW command. 
(1) Set the command mode to mode 0 or mode 1 using the BRATE command (MODO, MOD1). 
(2) Specify a phrase using the CHAN command. 


(3) After inputting the CHAN command, wait for BUSY state duration. The end of the BUSY state 
duration can also be verified by the BUSY bit of the status register. | 


(4) To write data, input the REC command and then input the data to be written by applying the WR 
pulse. It is required to wait for the busy state duration between the contiguous WR pulses. 


When the data writing operation is performed by inputting a single input of the CHRW command, 
the state of the BUSY bit of the status register can be verified by inputting the RD pulse. When 
the data read operation is performed with the data write operation, the state of the BUSY bit cannot 
be verified by inputting the RD pulse. 


(5) When reading data, wait for the BUSY state duration after inputting the PLAY command and then 
input the RD pulse. With this operation, 4-bit data will be output via the data bus. 


(6) To continue the data read or write operation, specify the read or write mode using the PLAY or 
REC commands. 


(7) Tostop the data read/write operation, input the STOP command. After waiting for the BUSY state 
duration, the next command can be input. 


934 


OKI Semiconductor | MSM6788 


Flow chart of data transfer by the CHRW command 


\7 


BRATE command Set the command mode to mode 0 or mode 1 (MOD1=0) 
CHAN command Specify one of 64 phrases (CAO ~ CAS). 


CHRW command 


Wait for BUSY state 
duration 


Yes (Data write) 












(Data read) 


PLAY command 
Wait for BUSY state | 
duration 


Input RD pulse Data output 


REC command 


Wait for BUSY state 
duration 







Input WR pulse | Data input 


Wait for BUSY state 
duration 


Wait for BUSY state 
duration 


Continue data 
transfer? 


No 





STOP command 
Wait for BUSY state 
duration 


V7 
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2. Method of transferring data to and from external RAM (by the DTRW command) 


The data transfer to/from external RAM is performed using the DTIRW command. After inputting the 
DTRW command, specify an address to be accessed for data read/write. The transfer of each 4-bit 
data is performed from the starting nibble of the specified address. The address designation can be 
made only in the X direction and random address designation cannot be made in the Y direction to 
select an arbitrary address in the Y direction. 


The read/write operation can be made within the same 8Mbit (CS1, CS2, CS3, CS4) range by entering 
the DTRW command once. But when the read/write operation is extended to another 8Mbit range, 
cancel the DTRW command before addressing by re-entering the DTRW command. 


(1) Set the common mode to mode 2 (MODO = 0, MOD1 = 1) 

(2) Input the DTRW command | 

(3) Specify the X address in a RAM by inputting the WR pulse five times. Wait for the BUSY state 
duration. The BUSY state can be verified by examining the state of the BUSY bit of the status 
register. The 2nd nibble of the DT RW command is a dummy nibble. Always input Oh data into 
the 2nd nibble. 


(4) For data writing, input the REC command and input the data to be written by inputting the WR 
pulse. Wait for the BUSY state duration between the contiguous WR pulses. 


To make the data write operation by a single input of the DTRW command, the state of the BUSY 
bit can be verified by inputting the RD pulse. When data write and data read operations are 
performed jointly, the state at the BUSY bit cannot be verified using the RD pulse. 


(5) To read data, input the PLAY command and then input the RD pulse after waiting for the BUSY 
state duration. With this operation, 4-bit data will be output via the data bus. 


(6) To continue data read/write operation, specify the read or write mode using the PLAY or REC 
command and make data transfer operation. 


(7) Tofinish the data read/write operation, input the STOP command. After waiting forthe BUSY state 
duration, the next command can be input. 
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Flow chart of data transfer using the DTRW command 


: | 
opecify the command mode to mode 2 (MODO = 0, MOD1 = 1). 
(0, 0, 0, 0) 

(XO, X1, X2, X3) 

(x4, X5, X6, X7) | 

(X8, X9, X10, X11) 

(X12, X13, X14, X15) 


Wait for BUSY state 
duration 
No 


Yes (Data write) 


REC command 
Wait for BUSY state 
duration 
Input WR pulse 
Wait for BUSY state 
duration 


Continue 
No 
STOP command 
Wait for BUSY state 
duration 


VW 




















(Data read) 


PLAY command 


Wait for BUSY state 
duration 


Data input Input RD pulse | Data output 


Wait for BUSY state 
duration 
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Address Space of RAM 
(by the DTRW command) 


938 


SMbit 


SMbit 


SMbit 


SMbit 


CS2 CS1 


pee eee 


CS4 


> <> 


0000h 


\ 
| 
| 
| 
| 
| 
| 
i 
| 
{ 
| 
| 
I 


1FFFh 


2000h 


SFFFh 


4000h 


OFFFh 


6000h 


et eee ee ee ee ee ee ee ee 


7FFFA 


X address (32 K words from 0000h to 7FFFh, 1 word = 1 Kbits) 


k Le 


Le 
7 
- 
7 


1 Kbits in the Y direction 


1 word = 1 Kbits 
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3. Method of reading data from external serial voice ROMs (by the DTRD command) 


Data from external serial voice ROMs can be read using the DTRD command. After inputting the 
DTRD command, specify the address to be read. Data is read in groups of 4 bits from the specified. 


With the input of a single DT RD command, continuous read/write operation can be made in the range 

of addresses assigned to the same serial voice ROM. When the read/write operation is extended to 

two or more serial voice ROMs, it is necessary to stop temporarily the read/write operation each time 

the operation is finished for the serial voice ROM, and set the address for another serial voice ROM 

using the DI RD command. 

The following shows the procedure for inputting the DT[RD command. 

(1) Set the command mode to mode 3 (MODO = 1, MOD1 = 1). 

(2) Input the DTRD command. 

(3) Specify the X address and Y address of the serial voice ROM by inputting the WR pulse five times. 
Then, wait for the BUSY state duration. The 6th nibble is a dummy nibble. Always input Oh data 
into this 6th nibble. 


(4) Input the PLAY command and wait for the BUSY state duration. Then, input the RD pulse, so that 
4-bit data will be output via the data bus. 


(5) To continue data read operation, perform the data read operation inputting the PLAY command 
and RD pulse in the same way as mentioned above. 


(6) To finish the data read operation input the STOP command. After waiting for the BUSY state 
duration, the next command can be input. 
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Flow chart of data read using the DTRD command 


VW | 
BRATE command Specify the command mode to mode 3 (MODO = 1, MOD1 = 1). 
DTRD command 
Input Y address 

(2nd nibbles) (YO, Y1, Y2, Y3) 


a ee 
ie], x6, x7 
rogers Set] ox x8, x10, x01 
eran i (0, 0, 0, 0) 


Wait for BUSY state 
duration 
PLAY command 
Wait for BUSY state 
duration 
Input RD pulse Data read 
Wait for BUSY state 
duration 
Continue to 
pad data? 
No 
STOP command 
Wait for BUSY state 
duration 


SF 
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Address Space of Serial Voice ROMs 
(by the DTRD command) 


1M serial voice ROM 1M serial voice ROM 1M serial voice ROM 


1M serial voice ROM 


>) 


000h 


SFFh 


400h 


7FFh 


800h 


BFFh 


COOh 


FFF 


X address (4 K 


| 1 Kbits | 





AAAAAAAAAAAASAASAY 





MSM6788 
words from O00h to FFFh, 1 word = 1 Kbits) 
| 1 Kbits in the Y direction | 
a 1 word = 1 Kbits 
| Y address | 
| ye | 


| 64bits | eabits | --------- | 64bis | 
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@ Methods of Record/Playback Using the EXT Command 


When using not the RAM but an SRAM or hard desk to store the voice data, record/playback operation 
is made by the EXT command. 


In the record/playback operation by the EXT command, the voice data (SBC data) is input/output 
through the direct bus on the frame basis. In this case, since address control and external RAM control 
are not made, the microcontroller controls the recording time and address. Stopping temporarily 
record/playback, voice start, and specifying the phrase can not be established. The enable 
commands are PLAY, REC, STOP, BRATE (BRO, BR1 data), LEV, and EXT. 

1. Status register at the EXT command and pin functions 

The contents of status registers at the EXT command are as follows. 

(1) BUSY bit: Goes high during transferring SBC. Inputthe following WR or RD pulses when changed 
to low level. Without confirming the BUSY bit, following WR and RD pulses can be input after the 
BUSY state duration. 

(2) RPM bit: Goes high during record/playback operation by the EXT command. 


(3) VPM bit: After the EXT command is input, the clock at the same frame cycle as the one at the 
MON pin. This bit transfers one frame of SBC data between high levels. 


(4) NAR bit: When the SBC within one frame is transferred, set to low level, and when VPM bit and 
MON pin go low, set to high level. 


The functions of MON and EXTD pins are as follows. 

(5) MON pin: After the EXT command is input, the clock is output at the frame cycle. While the MON 
pin is set high, one frame of SBC data is transferred. The VPM bit of status register also outputs 
the same clock. : 


(6) EXTD pin: When the SBC data is input, set the EXTD pin high . In case of the command input 
and status output, set it low. 


2. Methods of EXT recording 
(1) Specify the bit rate using BRATE command data bit BRO and BR1. 
(2) Set to the record mode by inputting the REC command. 


(3) Start the record, inputting the EXT command. Then the clock pulse at the frame cycle is output 
at the MON pin. 


(4) Input the RD pulse while the MON pin goes high, store one frame of SBC data output from the 
data bus. Set the EXTD pinto high level when inputting the SBC data. As forthe method of reading 
the one frame of SBC data, refer to "4. Method of reading/writing the SBC data." 


(5) When inputting the STOP command, the recording operation is finished. Since recording 
continues until the STOP command is input, recording at any duration can be established. 
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Flow chart of recording by the EXT command 


\F 
Specify the bit rate (BRO, BR1) 
Set the record mode 
Record start 
| Use the data bus to input/output the SBC data 
__"<ousid> Confirm the MON rise 






Ext. memory <— 
SBC data 


Confirm the MON fall 


eS SS OS RS 


eee (| 


Yes_— Continue 
recording? 


es 
0 


EXTD="L 
STOP command End of recording by EXT command 


\7 
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3. Method of playback using the EXT command 
(1) Specify the bit rate when recorded, using the BRATE command data bit BRO and BR1. 
(2) Set to the playback mode by inputting the PLAY command. 


(83) Start the playback operation by inputting the EXT command. The clock pulse at the frame cycle 
is output at the MON pin. 


(4) Input the WR pulse while the MON pin goes high, and input one frame of SBC data from the data 
bus. When inputting the SBC data, setthe EXTD pin high. As for the method of writing data within 
one frame, refer to "4. Methods of reading/writing the SBC data." 


(5) When inputting STOP command, the playback operation is finished. 
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Flow chart of playback by the EXT command 








iH 

BRATE command Specify the bit rate (BRO, BR1) 

PLAY command Set to the playback mode 

EXT command Playback start 

EXTD="H" Use the data bus to input/output the SBC data 
$$ "<ousit> Confirm the MON rise 
OS) ct 

SBC Ext. 
data “ memo 
Input the WR pulse | Lower 4 bits of SBC data 
Input the WR pulse Upper 4 bits of SBC data 


; and the 2nd and succeeding frame. 


Yes 


<u> Confirm the MON fall 


cis Yes 


Yes — Continue 
playback? 
No 
EXTD='"L" 
STOP command End.of playback by EXT command 


\/ 


| 
| 
| 
| 
| 
| 
| The number of bits varies by the 1st frame 
| 
| 
| 
| 
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4. Method of reading and writing the SBC data 


Input/output one frame of SBC data while the MON pin and VPM bit goes high. 1 byte of SBC data 
is divided into two portion, and input the lower 4 bits and then upper 4 bits. Set the EXTD pin low when 
the inputting and outputting the SBC data. 


In the recording operation, number of bytes at one frame over all frames are read. In the playback 
operation, at the 1st frame, number of bytes at one frame + 1 byte are written and at the 2nd and 
succeeding frames, number of bytes at one frame is written. 






SE soe a aaah Os 
Recording 2.6 kbps 


Playback 
== 


In the playback operation, atthe 1st frame, the data at 1st frame and the data at the 1 byte of 2nd frame 
are written. At the 2nd and succeeding frame, the data at the 2nd byte of its own frame and the dummy 
data at the following frame are written. At the final frame, the data at the final frame and 1 byte of 
dummy data are written. 








946 


LV6 


Record 


1st frame 
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@ Suppression of Pop Noise at AOUT Output (LEV Command) 

The MSM6788 has a on-chip pop noise suppression circuit to prevent pop _nose from being generated 
due to sharp changes of the DC level of the analog output (at the AOUT pin). The enabled or disabled 
state of this pop noise suppression circuit can be selected using the ACON pin. When the ACON pin 
is low, this circuit is disabled and when high, this circuit is enabled. | 

1 When the POP noise suppression circuit is disabled (ACON = low) 

When the RESET pin is low, the DC level at the AOUT pin is the ground level, and when the RESET 


pin is high, the DC level at the AOUT pin is the 1/2 V,,, level. Each time the state of the RESET pin 
is changed, the DC level is changed sharply and pop noise is generated. 


RESET | | 


'1/2 VDD level 


\ 


Pop noise 









AOUT GND level GND level 


3 Pop noise 


Power down Standby Record/playback StandbyxX Power down 
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2. When the POP noise suppression circuit is enabled (ACON = high) 


The transition of the DC level atthe AOUT (analog output) pin is controlled using the LEV command. 
When the RESET pulse (low) is applied to the RESET pin, the DC level at the AOUT output pin goes 
to the ground level. If the pop noise suppression circuit is activated using the PNO and PN1 bits of 
the 2nd nibble of the LEV command, the DC level at the AOUT output pin will be changed from the 
ground level to the 1/2 Vpp level or from the 1/2 Vpp level to the ground level slowly to prevent pop noise 
from being generated. 


Before starting the record/playback operation, always set the DC level at the AOUT pin to the 1/2 V 
level using the LEV command. When enabling the DC level transition function by the LEV command 
first specify the playback mode and then input the LEV command. : 


rol o | ovaned 
he) a Disabled 
Transition from ground 
| to 1/2 VDD 
Transition from 1/2 VDD 
1 | 1 to ground 












DC level transition 













RESET | | 


1/2 VDD level 





AQUT GND level: ica 


LEV command LEV command 
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MSM6389 


1,048,576-WORD x 1-BIT SOLID STATE RECORDER DATA REGISTER 





GENERAL DESCRIPTION 


MSM6383 is a solid state recorder data regis- 
ter in 1,048,576 words x 1 bit configuration. 


MSM6389 has a built-in internal address 
generator circuit allowing continuous serial 
read/write operation by single external clock 
input. The internal address is automatically 
incremented or decremented by one by read / 
write operation. Address increment or dec- 
rement can be selected by external input. 


Address designation in units of 1024 wordsin 


FEATURES 
e Configuration: 1,048,576 x 1 bit 
e Serial access operation: 
Serial access time 
Serial read/write cycle time 
e Low current consumption: 
100 pA max. (for data holding, 
Vc=4.0V) 


3.0us 
4.0us 


the direction of words is possible by an exter- 
nal serial address input. 


18-pin plastic QFJ (PLCC) is used as the pack 
are and the operating epee range is 
between 0°C and 70°C. 


MSM6389 is suitable for storing large capacity 
data with battery backup. A solid state record- 
ing and playback system can easily be built-in 
combination with OKI’s voice synthesizer LSIs, 
MSM6388 and MSM6588. 


e Wide operating supply voltage range: 
Single 3.5 to 5.5V 

e Refresh operation: 
Self-refresh (refresh-free) 

¢ 18-pin Plastic QFJ (PLCC) 
(QFJ18-P-R290) 

e 16-pin Plastic DIP 
(DIP16-P-300-W1) 
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- PIN CONFIGURATION 


Data input 

Write enable 

Test input 

Chip select 

No connection 

Serial address data 
Serial address strobe 
Transfer address strobe 
Power supply (+5V) 
Test input 

Test input | 

Test input 

Read/write clock 

No connection 

Address up/down select 
Test input 

Data output 

Ground (0V) 


16 PIN Plastic DIP 18 PIN Plastic LCC 
(Top View) (Top View) 


WE DIN Vss DOUT 


OOnNODNL WN — 


Ssaippy 
19Xx9jd-H/ Ny 


VBB 
= Generator 
Sin u/D IO Vss 
Address X-address - 
Register Register : 
= i 1,048,576 
Data Register s 
Load 
Clock Clock 


Y-decoder/sense Amp 


Refresh 
Counter 


Generator 


¥ Timing 
Y-decoder Counter 
Reset Clock 


[\ 
a Refresh a 
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ELECTRICAL CHARACTERISTIC 


Absolute Maximum Ratings 


Parameter Symbol | Conditions | Unit 
Terminal voltage Ta = 25°C, relative to Vss -1.0 ~ +7.0 V 
Ta = 25°C 


Output short-circuit current mA 
Power dissipation Ta = 25°C 
Operating temperature 0 ~ +70 °C 


= 


Storage temperature Tstg Be —-55 ~ +150 °C 


Recommended Operating Conditions 
(Ta = 0 ~ +70°C) 


Parameter | Symbol | Min, | Typ. Max, Unit 
Terminal voltage Vsg Poo 6 lf 
"L" input voltage VIL ) os | oo | 05 | 


DC Characteristics 


<= |_| oo ]< 


Parameter 
"H" output voltage 


Input leakage current ge eae 1 HA 
Output leakage current | Vo=OV=Voc = | 10s ft A 
Sohinenneianeal | ic TVec=4V,tao=4us | — | 5 | mA 
Supply currnet (in standby state) Icc2 a ee ee 100 HA 


97 


MSM6389 
e AC Characteristics 


Parameter 
Refresh cycle 
Read/write cycle time 
Access time 
Output turn off delay time 
Input signal rise/fall time 
RWCK precharge time 
RWCK pulse width 
SAS cycle time 
SAS pulse width 
SAS precharge time 
Address setup time 
Address hold time 
TAS setup time 
TAS to RWCK setup time 
TAS pulse width 
Read command setup time 
Read command hold time 
Write command setup time 
Write command hold time 
Write command pulse width 
Write command to RWCK lead time 
Data setup time 
Data hold time 
RWCK to WE delay time 
AU/D setup time 
AU/D hold time 
AU/D to TAS setup time 
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(Voc = 3.5V ~ 5.5V, Ta=0-+70°C) 


ter | 


trwe 4,000 


tcc | — | 3,000 
= oo. 
ape 


10,000 


= 
{Sas 


tats 
tTrs 
tas 
trRS 


100 

| 50 
| 50 
Loa 

| 50 
| 50 
ot 
an as 
tran | 250 
Lo 
twat | 50 
| 0 

| 80 
Ls 
ie 

| 100 
La 

| 50 


tRWL 


tups 
tubH 


twos | 0 


Unit 
ms 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 


~ AS 


ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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Read/Write/Read Modify Write Cycle 


cs 


——a— aa 


« LE ee 
mr ———_ ans 
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Address Up/Down Select Mode 





XnYO  Xn¥023  Xn+1Y1 XmY1023. XmYi Xm-1¥1023 
Xn¥1 = Xn+1Y0 XmY1023 XmY0 
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PIN FUNCTIONS AND OPERATION MODES 


Pin . Function | 
SAD (Serial Address Input) Pin for inputting the read/write starting address-Designation in 
units of 1024 words is possible. 
The 1,024 address data can be input as 10-bit (AO-A9) serial from the SAD pin. 


SAS (Serial address strode) Pin for the clock used to store the serial address data into the 
internal register. 
TAS (Address transfer strode) Input pin for setting the serial address data stored in the 


address register to the internal address counter. 
When the TAS falls, and the Y address is set to address 0 in the increment mode or to 
address 1023 in the decrement mode. 

RWCK (Read/write clock) Input pin for the data register information read/write clock. 

Internal operation starts at the following edges of RWCK. The information in the data 
register is output to the DOUT pin in the read mode, and the information at the DIN pin is 
written into the data register in the write mode. The internal address counter is auto- 
matically incremented or decremented also when RWCK falis. 

WE | (Write enable) Input pin for selecting the read mode, write mode or read modify write 
mode. 

The read mode is set when WE is "H", and the write mode is set when WE is "L". When 
WE falls from "H’ to "L" while RWCK is active, the read modify write mode is set. 

DIN (Data input) Input pin for write data. 

The information at the data input pin is stored at the falling edge of RWCK in the write 
mode, and at the falling edge of WE in the read modify write mode. 

DOUT (Data output) The data output pin is always in kept in the high impedance state when 
RWCK or CS is kept at "H". When "H' or 'L" information is read in the read operation, the 
output pin is set to "H" or "L" and holds the read information until RWCK is again set to 
"H". In the early write mode the output pin maintains the high impedance state, so 1/0 
common operation by connecting DIN and DOUT is possible. 

AU/D (Address up/down select) Input pin for selecting the direction of automatic address 
updating. 

When the TAS signal is input with the AU/D pin set to "H', the internal address counters 

are set to the externally set address for X and to address 0 for Y. Then the address is 
incremented by 1 every time RWCK is input. 
When the TAS signal is input with the AU/D pin set to "L", the internal address counters 
are set to the externally set address in the same way for X but set to address 1023 for Y. 
Then the address is decremented by 1 every time RWCK is input. In either case, the X 
address is automatically incremented or decremented by 1 when read/write operation for 
1024 words ends. The AU/D pin setting change is possible in any read/write cycle so 
long as the timing specifications for tups, tupy are Satisfied. 

cs (Chip select) Input pin for disabling all input and output pins. This pin enables parallel 
use of multiple MSM6389s by connecting the data input and output pins. 
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OKI Semiconductor 


MSM6587 


524,288-WORD x 1-BIT SERIAL REGISTER 





GENERAL DESCRIPTION 


MSM6537 is a serial register in 524,288 words 
x 1 bit configuration featuring medium speed 
operation with low-power consumption. 


MSM6587 has a built-in internal address 
generator circuit allowing continuous serial 
read/write operation by external clock input. 
The internal address is automatically 
incremented or decremented by one by read/ 
write operation. Address increment or dec- 
rement can be selected by external input. 


Address designation in units of 1024 wordsin 
the direction of words impossible by an exter- 
nal serial address input. 


FEATURES 
¢ Configuration: 524,288 x 1 bit 
e Serial access operation: 
Serial access time 3.0 Us 
Serial read/write cycle tiem 4.0 Us 
e Low current consumption: 
100 pA max. (for data holding, 
Vec=4.0V) 


A refresh timer and refresh counter are built 
in to eliminate the need of the external refresh 
circuit and torealizelow power consumption. 


18-pin plastic QFJ (PLCC) is used as the 
package and the operating temperature range 
is between 0°C and 70°C. 


MSM6587 is suitable for storing large capacity 
data with battery backup. A solid state re- 
cording and playback system can easily be 
built-in combination with OKI’s voice synthe- 
sizer LSIs, MSM6388 and MSM6588. 


¢ Wide operating supply voltage range: 
Single 3.5 to 5.5V 

e Refresh operation: 
Self-refresh (refresh-free) 

e 18-pin Plastic QFJ (PLCC) 
(QFJ18-P-R290) 
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PIN CONFIGURATION 


(Top View) Data input 

Write enable 

Test input 

Chip select 

No connection 

Serial address data 
Serial address strobe 
Transfer address strobe 
Power supply (+5V) 
Test input 

Test input 

Test input 

Read/write clock 

No connection 

Address up/down select 
Test input 

: Data output 

: Ground (0V) 


OCN Dn SP ®WHM — 


ro TEST 
OVec 
=a_| Generator 


524,288 
Data Register 


Ssaippy 


Jaxejd-ninyy 
JOAN 
/Jepoosp-X 


Load 
Clock 


> J 
Refresh Y-decoder/sense Arp 
Counter aa 
ania | a 
G 
= ¥-decoder Counter 


Reset Clock 
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OKI Semiconductor | MSM6587 
ELECTRICAL CHARACTERISTICS 
Absolute Maximum Ratings 


Parameter 


7 
Operating temperature 0 ~ +70 °C 


Storage temperature Tstg Pe —55 ~ +150 °C 


Recommended Operating Conditions 


Terminal voltage 
Output short-circuit current 


Power dissipation 


= 


(Ta = 0 ~ +70°C) 


"H' input voltage Vin Vec V 
"L" input voltage Vit a a V 


DC Characteristics 


Parameter [Sma | Senans [in Unit 
input leakage current re HA 
Supply current (in operating state) ee Cn oe mA 

a 


Supply currnet (in standby state) 


100 HA 
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e AC Characteristics 


Parameter 
Refresh cycle 
Read/write cycle time 
Access time | 
Output turn off delay time 
Input signal rise/fall time 
RWCK precharge time 
RWCK pulse width 
SAS cycle time 
SAS pulse width 
SAS precharge time 
Address setup time 
Address hold time 
TAS setup time 
TAS to RWCK setup time 
TAS pulse width 
Read command setup time 
Read command hold time 
Write command setup time 
Write command hold time 
Write command pulse width 
Write command to RWCK lead time 
Data setup time 
Data hold time 
RWCK to WE delay time 
AU/D setup time 
AU/D hold time 
AU/D to TAS setup time 
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(Vcc = 3.5V ~ 5.5V, Ta=0~+70°C) 


tREF 


tacc 3,000 
torr 


T 3 


trw 3,000 | 10,000 


tssc 100 


Cra 


90 


on 
eS 


on 
So 


90 


90 


Unit 
ms 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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Read/Write/Read Modify Write Cycle 


cs 
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Address Up/Down Select Mode 


CS | 
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XnYO XnY023  Xn+1Y1 XmY1023  XmYi Xm-1Y1023 
XnY1 = Xn+1Y0 XmY1023 XmY0 


Note: A0 to A8 are enable and AQ is stable in the 10 bit (AO ~ AQ). 
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PIN FUNCTIONS AND OPERATION MODES 


Pin Function 

SAD | (Serial Address Input) Pin for inputting the read/write starting address-Designation in 

units of 1024 words is possible. 

The 1,024 address data can be input as 10-bit (A0-A9) serial from the SAD pin.(A0-A8 

has enable address, A9 keep “L".) 

(Serial address strode) Pin for the clock used to store the serial address data into the 

internal register. 

TAS (Address transfer strode) Input pin for setting the serial address data stored in the 
address register to the internal address counter. | 
When the TAS falls, and the Y address is set to address 0 in the increment mode or to 
address 1023 in the decrement mode. 

RWCK (Read/write clock) Input pin for the data register information read/write clock. | 
Internal operation starts at the following edges of RWCK. The information in the data 
register is output to the DOUT pin in the read mode, and the information at the DIN pin is 
written into the data register in the write mode. The internal address counter is auto- 
matically incremented or decremented also when RWCK falls. 

WE (Write enable) Input pin for selecting the read mode, write mode or read modify write 
mode. 

The read mode is set when WE is "H’, and the write mode is set when WE is "L". When 
WE falls from "H" to "L" while RWCK is active, the read modify write mode is set. 

DIN (Data input) Input pin for write data. 

The information at the data input pin is stored at the falling edge of RWCK in the write 
mode, and at the falling edge of WE in the read modify write mode. 

DOUT (Data output) The data output pin is always in kept in the high impedance state when 
RWCK or CS is kept at "H". When "H" or 'L" information is read in the read operation, the 
output pin is set to "H" or "L" and holds the read information until RWCK is again set to 
"H". In the early write mode the output pin maintains the high impedance state, so 1/0 
common Operation by connecting DIN and DOUT is possible. 

AU/D (Address up/down select) Input pin for selecting the direction of automatic address 
updating. 

When the TAS signal is input with the AU/D pin set to "H", the internal address counters 
are set to the externally set address for X and to address 0 for Y. Then the address is 
incremented by 1 every time RWCK is input. 

When the TAS signal is input with the AU/D pin set to “L', the internal address counters 
are set to the externally set address in the same way for X but set to address 1023 for Y. 
Then the address is decremented by 1 every time RWCK is input. In either case, the X 
address is automatically incremented or decremented by 1 when read/write operation for 
1024 words ends. The AU/D pin setting change is possible in any read/write cycle so 
long as the timing specifications for tups, tupy are Satisfied. 

cs | (Chip select) Input pin for disabling all input and output pins. This pin enables parallel 
use of multiple MSM6587s by connecting the data input and output pins. 


a 
Pd 
Y 
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MSM6586 


OKI Semiconductor 


262,144-WORD x 1-BIT SERIAL REGISTER 





GENERAL DESCRIPTION 


MSM6586 is a serial register in 262.144 words 
x 1 bit configuration featuring medium speed 
operation with low power consumption. 


MSM6586 has a built-in intermal address 
generator circuit allowing continuous serial 
read/write operation by externalclock input. 
The internal address is automatically 
incremented or decremented by one by read/ 
write operation. Address increment or dec- 
rement can be selected by external input. 


Address designation in units of 1024 words in 
the direction of words is possible by an exter- 
nal serial address input. 


FEATURES 
e Configuration: 262,144 x 1 bit 
e Serial access operation: 
Serial access time 
Serial read/write cycle time 
e Low current consumption: 
100A max. (for data holding, 
Vic = 4.0V) 


3.0us 
4.0us 


A refresh timer and refresh counter are built 
in to eliminate the need of the external refresh 
circuit and to realize low power consumption. 


18-pin plastic QFJ (PLCC) is used as the pack- 
age and the operating temperature range is 
between 0°C and 70°C. 


MSM6586 is suitable fot storing large capacity 
data with battery backup. A solid state re- 
cording and playback system can easily be 
built-in combination woth OKI’s voice syn- 
thesizer LSIs, MSM6388 and MSM6588. 


e Wide operating supply voltage range: 
Single 3.5 to 5.5V 

¢ Refresh operation: 
Self-refresh (refresh-free) 

e 18-pin Plastic QFJ (PLCC) 
(QFJ18-P-R290) 
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PIN CONFIGURATION 


(Top View) Data input 
Write enable 
Test input 
Chip select 
No connection 
Serial address data 
Serial address strobe 
Transfer address strobe 
Power supply (+5V) 
Test input 
Test input 
Test input 
Read/write clock 
No connection 
: Address up/down select 
> Test input 
: Data output 

Ground (0V) 


1: 
a 
3 
4: 
5 
6: 
7: 
8: 
9: 


TAS Vcc TEST TEST 





FUNCTIONAL BLOCK DIAGRAM 
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OKI Semiconductor MSM6586 
ELECTRICAL CHARACTERISTIC 
Absolute Maximum Ratings 


Parameter 


Ta = 25°C, relative to Vss -1.0 ~ +7.0 V 


Terminal voltage 


Output short-circuit current Ta = 29°C mA 


Operating temperature 0 ~ +70 °C 


storage temperature Tstg pe —55 ~ +150 °C 


Recommended Operating Conditions 


(Ta = 0 ~ +70°C) 


DC Characteristics 
(Vec = 3.5V ~ 5.5V, Ta=0-+70°C) 
Parameter [smbet| ——eevetens [mina Unit 
Supply current (in operating state) ee mA 
Supply currnet (in standby state) | cco | | Vec=4v | — | 100 UA 
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MSM6586 
e AC Characteristics 


Parameter 
Refresh cycle 
Read/write cycle time 
Access time 
Output turn off delay time 
Input signal rise/fall time 
RWCK precharge time 
RWCK pulse width 
SAS cycle time 
SAS pulse width 
SAS precharge time 
Address setup time 
Address hold time 
TAS setup time 
TAS to RWCK setup time 
TAS pulse width 
Read command setup time 
Read command hold time 
Write command setup time 
Write command hold time 
Write command pulse width 
Write command to RWCK lead time 
Data setup time 
Data hold time 
RWCK to WE delay time 
AU/D setup time 
AU/D hold time 
AU/D to TAS setup time 
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(Vcc = 3.5V ~ 5.5V, Ta=0~+70°C) 


tREF 
trwc 
tacc 


4,000 
3,000 


nn 
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Unit 
ms 
WS 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
ns 
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Read/Write/Read Modify Write Cycle 
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Address Up/Down Select Mode 


AU/D 


oe eS 





XnY0 XnY023  Xn+1Y1 XmY1023  XmYi Xm-1¥1023 
XnY1_ —s Xn+ 1Y0 XmY1023 XmyY0 


Note: A0 to A7 are enable and A8, AQ is stable in the 10 bit (AO ~ A9). 
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PIN FUNCTIONS AND OPERATION MODES 


Pin Function 
~ SAD (Serial Address Input) Pin for inputting the read/write starting address-Designation in 
| units of 1024 words is possible. 
The 1,024 address data can be input as 10-bit (AO-A9) serial from the SAD pin.(A0-A7 
has enable address, A8 and AQ keep "L".) 


SAS (Serial address strode) Pin for the clock used to store the serial address data into the 
internal register. 
TAS (Address transfer strode) Input pin for setting the serial address data stored in the 


address register to the internal address counter. 
When the TAS falls, and the Y address is set to address 0 in the increment mode or to 
address 1023 in the decrement mode. 

RWCK (Read/write clock) Input pin for the data register information read/write clock. 

Internal operation starts at the following edges of RWCK. The information in the data 
register is output to the DOUT pin in the read mode, and the information at the DIN pin is 
written into the data register in the write mode. The internal address counter is auto- 
matically incremented or decremented also when RWCK falls. 

WE (Write enable) Input pin for selecting the read mode, write mode or read modify write 
mode. | 
The read mode is set when WE is "H", and the write mode is set when WE is "L". When 
WE falls from "H'" to "L" while RWCK is active, the read modify write mode is set. 

DIN (Data input) Input pin for write data. 

The information at the data input pin is stored at the falling edge of RWCK in the write 
mode, and at the falling edge of WE in the read modify write mode. 

DOUT (Data output) The data output pin is always in kept in the high impedance state when 
RWCK or CS is kept at "H". When "H" or "L" information is read in the read operation, the 
output pin is set to "H" or "L" and holds the read information until RWCK is again set to 
"H". In the early write mode the output pin maintains the high impedance state, so 1/0 
common operation by connecting DIN and DOUT is possible. 

AU/D (Address up/down select) Input pin for selecting the direction of automatic address 
updating. 

When the TAS signal is input with the AU/D pin set to ‘H", the internal address counters 
are set to the externally set address for X and to address 0 for Y. Then the address is 
incremented by 1 every time RWCK is input. 
When the TAS signal is input with the AU/D pin set to "L", the internal address counters 
are Set to the externally set address in the same way for X but set to address 1023 for Y. 
| Then the address is decremented by 1 every time RWCK is input. In either case, the X 
address is automatically incremented or decremented by 1 when read/write operation for 
1024 words ends. The AU/D pin setting change is possible in any read/write cycle so 
| long as the timing specifications for tups, tupy are satisfied. 

¢s (Chip select) Input pin for disabling all input and output pins. This pin enables parallel 

use of multiple MSM6586s by connecting the data input and output pins. 
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MSM6595-XXX 


1M-bit Serial Voice ROM 





GENERAL DESCRIPTION 


The MSM6595 is a Serial Voice ROM of a 
1,048,576-word x 1-bit for the voice system. 
The MSM6595 enables to continue the serial 
read operation due to the input of one external 
clock for the built-in internal address generat- 
ing circuit. 


The internal address is automatically made to 
+1 with the read operation and the address 
can designate 1024-word to X direction and 
1024-word to Y direction by inputting the 
external serial address. 


FEATURES 


e Configuration: 
1,048,576-word x 1-bit 
e Serial access: 
Serial read cycle time: 2.5us 
¢ Power supply: 5V single voltage 


PIN CONFIGURATION 


MSM6595-xxxJS 
(18PIN plastic LCC) 


aS 
= oOo 
OS 


> 
= 
“A 





MSM6595-xxxGS-VK 
(24P IN plastic SOP) 


The combination of the Serial Voice ROM 
(MSM6595), the Solid State recorder 
(MSM6388, MSM6588) and Serial Voice Reg- 
ister (MSM6389, MSM6587, MSM6586) can 
easily make up the record and playback sys- 
tem with the fixed message which is stored in 
the Serial Voice ROM. 


Note: MSM6388 or MSM6588 can not control 
only MSM6595-XXX without the Serial Voice 
Register. 


e Package: 18-pin plastic LCC 
(QFJ 18-P-R290) 
24-pin plastic SOP 
(SOP 24-P-430-VK) 
18-pin plastic DIP 
(DIP 18-P-300-W1) 


MSM6595-1xRS 
(18PIN plastic DIP) 


RDCK 
NG 
TESTO2 
TEST 
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FUNCTIONAL BLOCK DIAGRAM 


Memory Cell 
Matrix 
131072 x8 


MULTIPLEXER 


MULTIPLEXER 


Y4ISIDIY yg, 
SSSUGdV-X = 
YALNNOO 

SSA aqgv-x 


A 


Y3IGO0IG-A 


YALNNOO 
SSIUGQV-A 


In 
maT 
a> 
Bo 
2S 
ma 
Pan 

a 


oD 
x 
= 
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MSM6595-XXX 


ELECTRICLAL CHARACTERISTICS 


e Absolute Maximum Ratings 


Parameter 
Power supply voltage 
Input voltage 
Storage temperature 


¢ Operating Conditions 


Parameter 
Power supply voltage 
Operating temperature 


e DC Characteristics 


Parameter 


"H" level input voltage Vin 
"L" level input voltage ViL 
"H" level output voltage VoH 
"L" level output voltage Vo 
"H" level input current 

"L" level input current li 
Operating consumption current (1) 


Operating consumption current (2) Ips 


ee 
te [ones 


(VDD = 3.5~5.5V, Ta= —40 ~ +85°C) 


Stoo) = 
eo ee OO 
| tonto] 42 | — | — | 
| to =2mA_ | = | = | a | 
ee 
esse | 

CS=voD-0.2V | — | — | 10 | uA 
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e AC Characteristics 
(VDD= 3.5 ~ 5.5V, Ta= -40 ~ +85°C) 





ee 
SASX, SASY cycle time Ftsc | 000 500 | | ns 
-SASX, SASY precharge time Pte | 250 =a ns 
Address hold time rr 
Read cycle time | too | CCS 50 | — | ts 
Output turn off delay time | tor ||US 200 ns 
ROCK pulse wit Pte [8500 
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SADX ( eee ne 
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ew SS tsas hae Fi 
tsap 
tcss 


SADY (I en ae en near Rn oe 


rie 


lf 


tsas é 
tess 


SASY (I) SSy 


TAS (I) RV 


ts 


yndu]| SSeippy jeUes 10) Bulwty 
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¢ Read Access Timing» 





toc 
cl 
ie torr 


tras 


trrs 
tacc 


y 


DOUT (0) 


TAS (I) 
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TERMINAL FUNCTION EXPLANATION 


Terminal 


VDD 
GND 
SADX 


SADY 


wm 
ep) 
~< 


DOUT 


ZI 
aw 


TEST 
TEST 
TESTO1 
TESTO2 


5 


Function 
Power supply terminal. 
Ground terminal. 
(SERIAL ADDRESS) This is a terminal for inputting the head X address 
of read. This terminal can designate 1024-word and can input 1024 
address data as serial data of 10-bit (AXO0~AX9). 
(SERIAL ADDRESS) This is a terminal for inputting the head Y address 
of read. This terminal can designate 1024-word and can input 1024 
address data as serial data of 10-bit (AYO~AY9). 
(SERIAL ADDRESS STROBE) This is a clock input terminal to take in 
serial address data of X address to the internal register. 
(SERIAL ADDRESS STROBE) This is a clock input terminal to take in 
serial address data of Y address to the internal register. 
(TRANSFER ADDRESS STROBE) This is an input terminal to set serial 
address data to be taken in the address register to the internal address 
counter. X address and Y address are taken in by fall of TAS terminal. 
(READ CLOCK) This clock terminal to read out information of the data 
register. Internal operation starts by fall edge of RDCK and information 
of the data register is outputted from DOUT terminal. In addition, the 
terminal address counter is automatically increased by fall of RDCK. 
(DATA OUT) As far as CS or RDCK of data terminals are held to "H’, 
terminal always keeps high impedance state. If information of "H" or 
"L" is read out during read, the output terminal is set to "H" or "L’ and 
information read out is kept until RDCK is restored to "H’. 
(CHIP SELECT) All input terminals enable to make disable by making 
"H" with CS. 
This terminal can be used in parallel by connecting data output terminals 
of plural serial Mask ROM's. 
This is a terminal for LSI test. 
Input "L" level to TEST terminal and "H" level to TEST terminal. 
This is a terminal for LSI test. 
Open this terminal. 
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MSM6596-XXX 


2N-bit Serial Voice ROM 





GENERAL DESCRIPTION 


The MSM6596 is a Serial Voice ROM of a 
1,048,576-word x 1-bit x 2-bank for voice sys- 
tems. The MSM6596 enables the continuing 
of the serial read operation with the input of a 
single external clock for the built-in internal 
address generating circuit. 


The internal address is automatically 
incremented to +1 with the read operation 
and the address can designate 1024-word to X 
direction and 1024-word to Y direction by 
inputting the external serial address. The 
bank is switched by CS1, CS2. 


FEATURES 


¢ Configuration: 

1,048,576-word x 1-bit x 2-bank 
e Serial access: 

Serial read cycle time: 2.5us 
e Power supply: 5V single voltage 


PIN CONFIGURATION 


MSM6596-xxxJS 
(18PIN plastic LCC) 


MSM6596-xxxGS-VK 
(24PIN plastic SOP) 





The combination of the Serial Voice ROM 
(MSM6596), the Solid State recorder 
(MSM6388, MSM6588) and Serial Voice Reg- 
ister (MSM6389, MSM6587, MSM6586) can 
easily provide a record and playback system 
with a fixed message which is stored in the 
Serial Voice ROM. 


Note: MSM6388 or MSM6588 can not control 
only MSM6596-XXX without the addition of a 
Serial Voice Register. 


e Package: 18-pin plastic LCC 
(QFJ 18-P-R290) 
24-pin plastic SOP 
(SOP 24-P-430-VK) 
18-pin plastic DIP 
(DIP 18-P-300-W1) 


MSM6596-2x0xKRS 
(18PIN plastic DIP) 
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FUNCTIONAL BLOCK DIAGRAM 


S 


Memory Cell 
Matrix 
262144 x8 


MULTIPLEXER 
R 
a 


Y3LSIDIY 
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Y3ALNNOO 
ssayuqqv-x 
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SSIXGGV-A 
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CS CONTROL 
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ELECTRICAL CHARACTERISTICS 


e Absolute Maximum Ratings 


Parameter 
Power supply voltage 
Input voltage 
Storage temperature 


e Operating Conditions 


Parameter 
Power supply voltage 
Operating temperature 


e DC Characteristics 


Parameter 


"H" level input voltage 

"L" level input voltage 

"H" level output voltage 

"L" level output voltage 

"H" level input current 

"L" level input current 

Operating consumption current (1) 
Operating consumption current (2) | 


_ i | eS 


(VDD = 3.5~5.5V, Ta= —40 ~ +85°C) 


| 
frm emo a Te co 
a 
7 
Tw | Ww-voo | — |— | 0 | on 
en = 
ee ee 
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e AC Characteristics | 
(VDD = 3.5 ~ 5.5V, Ta= -40 ~ +85°C) 





SAX, SASY cycle time Se eee ee: 
SASX, SASY pulse width Fo tas | 0 CU ”~*~é~*S:Ci KD 
Address set-up time Pts | = | 100 Lee ns 
adress hol ti ee 
Output turn off delay time | te |  — | 0 | 200 | as 
RDCK pulse width ee ee 
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e Read Access Timing 
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PIN FUNCTION EXPLANATION 


Terminal 


VDD 
GND 
SADX 


SADY 


TN 
> 
C* 
< 


a 


=e] 
Oo 
cd 
~zA 


DOUT 


a 
* 
ok 


© 
a 
NO 


TEST 


TESTO1 
TESTO2 


/ 


oO 


Function 
Power supply pin. 
Ground pin. 
(SERIAL ADDRESS) This is pin for input of X address header of 
read. This pin can designate 1024 words and can input 1024 
address data as serial data of 10-bit (AXO~AX9). 
(SERIAL ADDRESS) This is pin for input of Y address header of 
read. This pin can designate 1024 words and can input 1024 
address data as serial data of 10 bits (AYO~AY9). 
(SERIAL ADDRESS STROBE) This is clock input pin for input of 
serial address data of X address to internal register. 
(SERIAL ADDRESS STROBE) This is clock input pin for input of 
serial address data of Y address to internal register. 
(TRANSFER ADDRESS STROBE) This is input pin to set serial 
address data to be taken in address register to internal address counter. 
X address and Y address are taken in by fall of TAS pin . 
(READ CLOCK) This clock pin to read out information of data 
register. Internal operation starts with the falling edge of RDCK and the 
information of the data register is output from DOUT pin. In addition, 
pin address counter is automatically incremented by the fall of RDCK. 
(DATA OUT) If both CS1 and CS2 or RDCK are held to "H", DOUT 
remains in the high impedance state. !f information of "H" or "L" is read 
out during read, DOUT pin is set to "H" or "L" and information read 
out is held until RDCK is restored to "H’. 
(CHIP SELECT) When CST goes "L", bank 1 is selected and when CS2 
goes "L", bank 2 is selected. In addition, all input pins are disabled 
when both CS1 and CS? go 'H". 
This pin can be used in parallel by connecting data output pins 
of multiple serial Mask ROM's. 
This is pin for LSI test. 
Input "L" level. 
This is pin for LSI test. 
Open this pin. 
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GENERAL-PURPOSE CODE FOR quest. Standard LSIs for general purpose 
MSM6596 are also available. 

The Serial Voice ROM is available for a The specifications for the standard LSlIs are 

custom order depending on the user's re- as follows: 


Product Name Application Contents 
Japanese time stamp for answering machine, 

MSM6596-600 we P ’ Japanese/English, female 
English and Japanese demonstration. 
Japanese time stamp and English time stamp for 

MSM6596-629 answering machine, greetings of 8 languages, and Japanese/English, female 





the another demonstration. 
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MSM6596-600 Voice Word Address Corresponding List (for time stamp and demonstration) 















M6388, M6388 M6588 Playback 
Address Voice Words ‘coe aon ie 
Address Address 
No. 1 0.67 sec 
No. 2 0.58 sec 
No. 3 0.45 sec 
No. 4 0.45 sec 
No. 5 0.44 sec 
No. 6 0.30 sec 
No. 7 0.40 sec 
No. 8 0.28 sec 
No. 9 0.26 sec 
No.10 0.42 sec 
No.11 0.42 sec 
No.12 0.45 sec 
No.13 0.25 sec 
No.14 0.43 sec 
No.15 0.81 sec 
No.16 0.61 sec 
No.17 0.19 sec 
No.18 0.45 sec 
No.19 0.56 sec 
No.20 0.65 sec 
No.21 0.68 sec 
No.22 0.53 sec 
No.23 0.39 sec 
No.24 0.39 sec 
No.25 0.37 sec 
No.26 0.32 sec 
No.27 0.37 sec 
No.28 0.42 sec 
No.29 0.37 sec 
No.30 0.32 sec 
No.34 0.44 sec 
No.32 0.57 sec 
No.33 0.68 sec 
No.34 0.70 sec 
No.35 0.55 sec 
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MSM6596-600 Voice Word Address Corresponding List (for time stamp and demonstration) 


Voice Words Meese ae aes loa mevoeen 
Start M6588 Upper Stop Time 
Address Stop Address; Address 

0.41 sec 

0.34 sec 

0.34 sec 

0.38 sec 

0.18 sec 
xy 0 — 7+ R( AAR) 4.34 sec 
Ay R— 7+ RAAB) . 4.66 sec 
Ay t—P+RR( AAG) ; 4.74 sec 
Ayt—V+R#(A ARB 4.37 sec 
xy &—L+44O (AAR : 3.59 sec 
Ay 0 — +442 F(A AEB) 4.07 sec 
xy &—-Y+4OR (BA 3.79 sec 
X ye — F444 (BARB) . 3.45 sec 
Message+Music (English) 4.07 sec 
Message+Music (English) 4.67 sec 
Message+Music (English) 4.73 sec 
Message+Music (English) 3.93 sec 
Message+Cattle Voice (English) 4.17 sec 
Message+Cattle Voice (English) | 4.73 sec 
Message+Cattle Voice (English) 4.58 sec 
Message+Cattle Voice (English) 3.85 sec 





(Total playback time: 85.56 sec) 
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MSM6596-629 Voice Word Address Corresponding List (for time stamp and demonstration) 


01 















M6388, 
M6588 








Stop Address Playback 





































Start M6588 Upper Time 
Address | Stop Address 
No. 1 ALRAM 0.48 sec 
No. 2] 02 SETTING 0.42 sec 
No. 3 ON 0.31 sec 
No. 4 OFF 0.27 sec 
No. 5 HOUR | 0.35 sec 
No. 6 MINUTE 0.34 sec 
No. 7 SECOND 0.36 sec 
No. 8 NINE 0.44 sec 
No. 9 TEN 0.34 sec 
No. 10 ELEVEN 0.58 sec 
No. 11 TWELVE 0.42 sec 
No. 12 ZERO 0.56 sec 
No. 13 TWEN - 0.22 sec 
No. 14 THIR - 0.19 sec 
No. 15 FIF — 0.22 sec 
No. 16 TY - FOUR 0.68 sec 
No. 17 TY -— FIVE 0.78 sec 
No. 18 TY - SIX 0.63 sec 
No. 19 TY — SEVEN 0.60 sec 
No. 20 TY - EIGHT 0.62 sec 
No. 21 TY - NINE 0.63 sec 
No. 22 -TY 0.25 sec 
No. 23 ~ TEEN 0.34 sec 
No. 24 ONE 0.38 sec 
No. 25 TWO 0.29 sec 
No. 26 THREE 0.32 sec 
No. 27 FOUR 0.36 sec 
No. 28 FIVE 0.38 sec 
No. 29 SIX 0.41 sec 
No. 30 SEVEN 0.39 sec 
No. 31 EIGHT 0.29 sec 
No. 32 O'CLOCK 0.66 sec 
No. 33 SIX - 0.32 sec 
No. 34 SEVEN - 0.40 sec 
No. 35 EIGHT - 0.25 sec 
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MSM6596-629 Voice Word Address Corresponding List (for time stamp and demonstration) 




















































M6388, Playback 
Address Voice Words M6588 | Stop Address 
pol men : 
No. 36 24 NINE ~ 0.33 sec 
No. 37 25 TY — ONE 0.60 sec 
No. 38 TY - TWO 0.62 sec 
No. 39 TY - THREE 0.66 sec 
No. 40 OH 0.31 sec 
No. 41 FOR ~- 0.26 sec 
No. 42 TO GO 0.53 sec 
No. 43 IT'S 0.29 sec 
No. 44 Silence 50mS 0.05 sec 
No. 45 Silence 200mS 0.20 sec 
No. 46 AM 0.59 sec 
No. 47 PM 0.60 sec 
No. 48 Bij 0.67 sec 
No. 49 ‘4% 0.58 sec 
No. 50 0.45 sec 
No. 51 (RB) 0.45 sec 
No. 52 Ws (Be) 0.44 sec 
No. 53 (Bi. 5) 0.30 sec 
No. 54 (Ba) 0.40 sec 
No. 55 (Ba) 0.28 sec 
No. 56 (Ba) 0.26 sec 
No. 57 (BF) 0.42 sec 
No. 58 (Ra) 0.42 sec 
No. 59 (B#) 0.45 sec 
No. 60 < (BH) 0.25 sec 
No. 61 Us (Be) 0.43 sec 
No. 62 Upau5 = (Re) 0.81 sec 
No. 63 Ui pte (Bi) 0.61 sec 
No. 64 Be 0.19 sec 
No. 65 U9 0.45 sec 
No. 66 (CU 9 0.56 sec 
No. 67 SAUYI 0.65 sec 
No. 68 kA OID 0.68 sec 
No. 69 0.53 sec 
No. 70 0.39 sec 
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MSM6596-629 Voice Word Address Corresponding List (for time stamp and demonstration) 


Playback 

Time 
No. 71 0.39 sec 
No. 72 0.37 sec 
No. 73 0.32 sec 
No. 74 0.37 sec 
No. 75 0.42 sec 
No. 76 0.37 sec 
No. 77 0.32 sec 
No. 78 0.44 sec 
No. 79 0.57 sec 
No. 80 0.68 sec 
No. 81 0.70 sec 
No. 82 0.55 sec 
No. 83 0.41 sec 
No. 84 0.34 sec 
No. 85 0.34 sec 
No. 86 0.38 sec 
No. 87 0.18 sec 
No. 88 0.42 sec 
No. 89 0.22 sec 
No. 90 0.33 sec 
No. 91 0.40 sec 
No. 92 0.37 sec 
No, 93 0.25 sec 
No. 94 0.44 sec 
No, 95 0.50 sec 














No. 96 (Chinese) 0.60 sec 
No. 97 FR (Chinese) 0.62 sec 
No. 98 Hello (English) 0.57 sec 
No. 99 Good-bye (English) 0.61 sec 
No.100 Guten tag (Germane) 0.77 sec 
No.101 Aufwiedershen (Germane) 0.82 sec 
No.102 Bonjour Monsieur (French) 0.86 sec 
No.103 Au revoir Monsieur(French) 0.78 sec 
No.104 Buenos dias (Spanish) 0.76 sec 
No.105 Adios (Spanish) 0.45 sec 
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MSM6596-629 Voice Word Address Corresponding List (for time stamp and demonstration) 


Voice Words 
6A ) 












Playback 


















(Korean 1.24 sec 

6B (Korean) 1.22 sec 

< Alo ld (Japanese) 0.66 sec 

No.109 “4345 (Japanese) 0.75 sec 
No.110 Buongirno Signore (Italian) 1.35 sec 
No.111 Arrivederla Signore (Italian) 1.75 sec 
No.112 Salutation of Japanese 3 bits 0.95 sec 
No.113 Salutation of Japanese 4 bits 0.95 sec 
No.114 Salutation of English 3bits 0.73 sec 
No.115 Salutation of English 4bits 0.73 sec 
No.116 Effective sound-1 1.32 sec 
No.117 Effective sound-2 1.34 sec 
No.118 Effective sound-3 3.08 sec 
No.119 Barking of dog 0.96 sec 
No.120 Roar of lion 4.07 sec 


2.80 sec 





Lowing of cattle 
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3M-bit Serial Voice ROM 





GENERAL DESCRIPTION 


The MSM6597 is a Serial Voice ROM of a 1,048,576-word x 1-bit x 3-bank for voice system. The 
MSM6597 enables to continuing of the serial read operation with the input of a single external 
clock for the built-in internal address generating circuit. 


The internal addressis automatically incremented to +1 with the read operation and the address 
can designate 1024-word to X direction and 1024-word to Y direction by inputting the external 
serial address. The bank is switched by CS1, CS2 and CS3. 


The combination of the Serial Voice ROM (MSM6597) to which the voice data is added, the Solid 
State recorder (MSM6388, MSM6588) and Serial Voice Register (MSM6389, MSM6587, MSM6586) 
can easily provide a record and playback system with a fixed message which is stored in the 
Serial Voice ROM. 


Note: MSM6388 or MSM6588 can not control only MSM6597-XXX without the addition of a 
Serial Voice Register. 


FEATURES 

e Configuration: _ e Power supply: 5V single voltage 
1,048,576-word x 1-bit x 3-bank e Package: 24-pin plastic SOP 

e Serial access: (SOP 24-P-430-VK) 


Serial read cycle time: 2.5us 


PIN CONFIGURAATION 
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FUNCTIONAL BLOCK DIAGRAM 


Memory Cell 

393216 x 8 
MULTIPLEXER 
MULTIPLEXER 


X— 


X-ADDRESS Y-ADDRESS x 
COUNTER | COUNTER 9 


< X-ADDRESS s Y-ADDRESS 
REGISTER x REGISTER 
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ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


U 


= 
pai 


Parameter 
Power supply voltage Voo -0.3 ~ +7.0 
Input voltage VIN —0.3 ~ Voc+0.3 
Storage temperature Ttg |  — | -B5~ +150 


Operating Conditions 


Parameter Symbol | Unit 
Power supply voltage Vpp GND = OV $3.5 ~ +5.5 V 


Operating temperature Top —40 ~ +85 °C 


oO;<|< 


J 
cS) 
= 
© 
@ 


DC Characteristics 
(Vpp = 3.5~5.5V, Ta= —40 ~ +85°C) 


yp. 
ve pat waa rs Oe 
vel input votage Se or rt ae 8 
¥Ffve output wotag? | Vou | Tons 400A Von-03, =| Voo[V 
L" level output voltage | Vo. | lo=2mA | 0 | — | 045 | Vv 
iF tl input curent [wwe Vo 1 
= fevelnput cure i= a0 
Operating consumption current (1)/_ loo | — taoc=2.5pS | — | 15 | mA 
Operating consumption current (2)| Ippo _ | CS1=CS2=CS3=Vpp-0.2V 4 ~100=«| pA 
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AC Characteristics 
(Vop= 3.5 ~ 5.5V, Ta= 40 ~ +85°C) 


1000 


5+ SHS setup i a 
SASX, SASY cycle time ns 
SASX, SASY pulse width et ee ns 
adress set-up in as [10 ir 
address hod time Ta a a a 
TAS set-up time a a a 
TAS «ROCK set-up tine rae een ae 
TAS pulse width pitas | 250 | ts 
Reed cyl tin se a a 
iooess tine [ee 800 
Output turn off delay time | tor =| = =8©0 ~—~—h] (200s 
ROCK precharge time “ttae [000] rr 
ROOK pulse wih a eg ee 


LOOL 


SADX (I — a 


a0 SY i en: 
tsas 
tsAP 
tess . 


SADY (0) SSS CL 


SASY (I) SS 72h s a tg | 
tsas | 
tsAP 
tcss 


TAS (1) {TAS Ney 
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Read Access Timing 





S tRDC 
1. 


tTAS 


tAcc 


SSS 
ROCK (1) SS 


TAS (1) 
DOUT (0) 
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MSM6597-XXX 


TERMINAL FUNCTION EXPLANATION 


Pin Name 


VDD 
GND 
SADX 


SADY 


a 
oO 
co 
A 


DOUT 


QO eI 
AB 
NO 


oD 
a 
© 


TEST 


TESTO1 
TESTO2 


= 
O 


Function 
Power supply pin. 
Ground pin. 
(SERIAL ADDRESS) This is pin for input of X address header of read. 
This pin can designate 1024-word and can input 1024 address data as 
serial data of 10-bit (AXO~AX9). 
(SERIAL ADDRESS) This is pin for input of Y address header of read. 
This pin can designate 1024-word and can input 1024 address data as 
serial data of 10-bit (AYO~AY9). | 
(SERIAL ADDRESS STROBE) This is clock input pin for input of serial 
address data of X address to internal register. 
(SERIAL ADDRESS STROBE) This is clock input pin for input of serial 
address data of Y address to the internal register. 
(TRANSFER ADDRESS STROBE) This is input pin to set serial address 
data to be taken in address register to internal address counter. 
X address and Y address are taken in by fall of TAS pin. 
(READ CLOCK) This is clock pin to read out information of data 
register. Internal operation starts with the falling edge of RDCK and the 
information of the data register is output from DOUT pin. In addition, 
internal address counter is automatically increased by the fall of RDCK. 
(DATA OUT) If CS1, CS2 and CS3 or RDCK are held to "H', DOUT remains 
in the high impedance state. If information of "H' or "L" is read out during 
read, DOUT pin is set to "H" or "L' and information read out is held 
until RDCK is restored to "H". 
(CHIP SELECT) When CST goes 'L", bank 1 is selected, when CS2 goes 
"L", bank 2 is selected, and when CS3 goes "L", bank 3 is selected. In 
addition, all input pins are disabled when CS1, CS2 and CS3 go "H". 
This pin can be used in parallel by connecting data output pins of multiple 
serial Voice ROM's. 
This is pin for LSI test. 
Input "L" level. 
This is pin for LSI test. 
Open this pin. 
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APPLICATION CIRCUIT 
Application Circuit for MSM6588 





DVDD DVDD' AVDD Vpp 
te a HK 
lo es 7 Heer = 

meu eee == 
ae a 2g 
Pe al ght see 
SASY x So 
SADY &=& 
2 
= 
JEST 
S1 CS2 CS3 GND 





[] 4.096MHz 





DGND AGND 


Note: When MSM6597 is driven by MSM6388 or MSM6588, a serial register is required. 
(MSM6597 can not operate without it.) 


1004 





Interface LSI 


OKI Semiconductor 


MSM6690 


ROM Interface LSI 





DESCRIPTION 


The MSM6690 is a LSI capable of driving 3 devices 
of 131,072 x 8 bit EPROM or MASKROM. 


The MSM6690 is provided with a built-in internal 
address generator circuit and one external clock 
input enables continued serial read operations. 
The internal address counter is automatically 
incremented by 1 each time of read operation. 
The external serial address input allows 1,024 
words to be addressed toward the X-direction, 
and 1,024 words toward the Y-direction. 


The ROM is selected through CS1, CS2 and CS3. 


By combining a MSM6690, a voice data-stored 
ROM, an OKI solid recording LSI (MSM6388 or 
MSM6588), and an OKI serial register (MSM6389, 
MSM6587 or MSM6586), a record player with a 
fixed message can be easily structured. And the 
MSM6690 can be used for evaluating voice data to 
bestored ina serial voice ROM (M6595, M6596, or 
M6597). 


* When driving the MSM6690 with the MSM6388 
or the MSM6588, a serial register is required. 


FEATURES 


e Capable of driving 3 devices of 1 Mbit 
EPROM 
e Capable of driving 3 devices of 1 Mbit 
MASKROM 
e Supply voltage: Single 5V 
e Package: 42 pin plastic DIP (DIP42-P-600) 
44 pin plastic QFP (QFP44-P-910- 
VK) 


TESTO1 
TESTO2 


VSS 


{h 
© 
_ 
< 








Alte 
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BLOCK DIAGRAM 
ss 5s 
Q bt Fe ke ~~) ics 
eg £82 gs | 
O-O O-O-O O) 


MULTIPLEXER 


X-ADDRESS Y-ADDRESS 
COUNTER a COUNTER 


CS CONTROLLER 


X-ADDRESS — Y-ADDRESS 
REGISTER & REGISTER 





O O 

>< > ” <|loo IN 
e 2 3 2 EF BRE RB 
Y IN W iS oC 
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ELECTRICAL CHARACTERISTICS 


Absolute Maximum Ratings 


Parameter 


Power Supply Voltage 

Input Voltage 
Output Voltage 
Input Current Ee 
Output Current dor dl 


Storage Temperature 


Operating Range 


Parameter Symbol 


Power Supply Voltage Vp 
Operating Temperature To 


wo 


DC Characteristics 


© 


Ta = 25°C 
Typical: 





Limits 
+3.0 ~ +6.0 
-40 ~ +85 


Limits 


-0.3 ~ +7.0 


-0.3 ~ Vpp+0.3 
-0.3 ~ Vpp+0.3 


-10 ~ +10 
-20 ~ +20 
-55 ~ +150 


MSM6690 


Unit 


mA 
mA 


(VSS = OV) 


Unit 
V 
eG 


(Vpp = 9.0V + 10%, Vss = OV, Ta = -40 ~ +85°C) 


Parameter Symbol Condition | _Min. | Typ.* | Max. | Unit 
‘level input Votage | Vm | CMOStevelinput | 35 | - |Voo3| V 
"L"level Input Voltage o3 | - [15 |v 
"H' level Input Current jl | M=Von | = | 01 | 10 |p 
'L' level Input Current -10 0.01 | - | WA 
3-State output leak current ie en oe es UA 
(ith open dain output) | tou | —Yor=Vos_——=S=S*|S 40. | 0) 
iH Tevel Output Votage 
level Output Vote V 
Supply Current at standby lps Output open Vin = Vpp 0.1 100 UA 

hal ole | 
supply Current at operating | Ipp | === - S| - | - | 2 | ma 


(Note) The typical is in the case of VDD = 5.0V , Ta = 25°C 
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AC Characteristics 
VDD= 4.5 to 5.5V Ta = 0 to 70°C 











CS*SAS setup time | pes ef ns 
SASX, SASY cycle time —tggo | 500 | ns 
SASX, SASY precharge time | top | 20 | — | — | ns 
Address setup time | ts | to | — | — | ns 
Address hold time | tay | to | — | — | oo 
Read cycle time troc | 4000 p= | = | ns 
Output turnoff delay time | tor | 0 | — | 2 | ns 
RDCK precharge time | tape | 100 | — | — | ns 
RDCK ¢ address delay time | tron | 200 | — | — | ns 
Data setup time | tos oo | — | — | os 
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TIMING CHART 
Serial Address Input Timing 


CS1 


— 


I) 


tess 





IO}|ONPUOCOTWES THO 
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Read Access Timing 


DO to D7(I) 


DOUT(0) 


loPNpPuUoCoTWUSes IMO 
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PIN FUNCTIONS 


Pin name 





a 
Oo 
A 


DOUT 


Cc 
as 
—. 


co 
Y 
Nh 


oD 
ry 
Oo 


1/0 


MSM6690 


Pin function 


Supply pin 
GND pin 





(SERIAL ADDRESS) Pin to input starting X address. 
1024 words are addressed, and 1024 address data can be input as serial data of 10 
bit (AXO to AX9) via SADX pin. 


(SERIAL ADDRESS) Pin to input starting Y address. 
1024 words are addressed, and 1024 address data can be input as Serial data of 10 
bit (AYO to AY9) via SADY Pin. 


(SERIAL ADDRESS STROBE) Clock input pin to load X address’s serial address data 
to internal register. 


(SERIAL ADDRESS STROGE) Clock input pin to load Y address’s serial address data 
to internal register. 


(TRANSFER ADDRESS STROBE) Input pin to set serial address data loaded in 
address register, to internal address counter. 
X address and Y address data are loaded at fall of TAS pin. 


(READ CLOCK) Clock input pin to read data in data register. 

Internal operation starts on falling edge of RDCK, and data in data register is output 
via DOUT Pin. And internal address counter is automatically incremented by 1 due 
to falling of RDCK. 


(DATA OUT) In case CS1, CS2 and CS3 are all at “H” level, or RDCK is at “H” level 
data output pin is always at high impedance state. 

When “H” level data or “L” level data is read out, output pin is set to “H” level or “L” 
level and its read data is kept until RDCK turns to “H” tevel. 


(CHIP SELECT) Pin to select 3 ROMS 











WhenCS1,CS2 and CS3areall set to “H” level, all input/output pins become disable. 
By use of these pins, 3 ROM data output pins can be connected in paralle. 
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PIN FUNCTIONS (cont'd) 


Pin name 1/0 


CE2 
CE 


AQ 
2 


A16 


DO 
2 


D7 
TEST 


TESTO1 
TESTO2 
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Pin function 


(CHIP ENABLE) Pin to make ROM enable. 
Connect it to ROM’s CE. 


(ADDRESS OUT) Pin to output ROM address 
(DATA IN) Pin to input ROM data 


Pin to test LSI 
Input “L” fevel data 


Pin to test LS! 
Set to open 


OKI Semiconductor MSM6690 


1 Mbit EPROM AND 1 Mbit MASKROM ADDRESS CONFIGURATON 













00000h 
0000Th 
00002h 


Xo Yo | Xo Yi | Xo Yo | Xo Y3 | Xo Y4 | Xo Y5 | Xo Ye | Xo Y7 


128 words 






Xs V9 


0007Eh 
0007Fh 
00080h 
00081h 


131072 words 


128K = 






X1023Y 1000 |X1023Y 1001 |X1023Y 1002 |X1023Y 1003 |X1023Y 1004 |X1023Y 1005 | X1023Y 1006 | X1023Y1007 
X1023Y 1008 |X1023Y 1009 |X1023Y 1010 | X1023 1011 |X1023 1012 |X1023Y 1013 | X1023Y 1014 |X1023Y 1015 
X1023Y 1016 |X1023Y 1017 |X1023Y 1018 | X1023Y 1019 |X1023Y 1020 |X1023Y 1021 |X1023Y 1022 | X10231 1023 


TFFFDh 
TFFFEh 
TFFFFh 
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APPLICATION CIRCUIT EXAMPLE 


MSM6690 


fe dss ee ate ges 
feed wal sca eee 


MSM6388 
MSM6588 





O699INSIN 
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MSM6691 


DRAM INTERFACE LSI 


OKI Semiconductor IC 





Description 


DRAMs can be used for voice storage by 
connecting the MSM6691 with Oki's inte- 
grateR/W (Read/Write) LSIs, the MSM6388, 
and the MSM6588. The MSM6691 translates 
the signals associated with the dedicated 
serial register interface of the MSM6388 and 
MSM6588 driver interface when used in 
stand-alone mode. 


Terminal Connection Diagram 


Features 


_ DRAM (x 16-bit configuration) 


1-Mbit DRAM (M 51100A, M511001A): 
4 units can be used 

4-Mbit DRAM (M 514100A, 
M514101A): 4 units can be used 
Power voltage: 5 V single 

Built-in refresh circuit (RAS only 
refresh) 

Oscillation frequency: 8 MHz (during 
refresh) 

Sampling frequency 

4 kHz to 32 kHz when MSM6388 is 
connected. 

4 kHz to 16 kHz when MSM6588 is 
connecred. 

Package 

44-pin plastic QFP 

(QFP44-P-910-VK) 





Oo = 
S< MS 
an ee 
<< < 
ao mm 
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Circuit Configuration 





of 
m 
— 


TEST GND Vop 
0 O O 






Row Column 
Address or Row Address 


Counter Address Multi- © AO to A10 
1D Multiplexer plexer 


A10 


R 


Column Refresh 
Address Counter 
Counter 
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Electric Characteristics 


Absolute Maximum Ratings 


Item Conditions Rated Value Unit 


____ Power Voltage 0.5 to +7 Vo 
Input Voltag = 0.5 to Vop+0.5 V 
Output Voltag Standard is 0.5 to Vpp+0.5 V 
Input Current = 10 to +10 mA 





Output Current 20 to +20 mA 


Storage Temperature | Tso | —— | 65 to +150 c 


Operation Range 


VSS = OV 


item Unit 
Operation Temperature | C 
Oscillation Frequency MHz 
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MSM6691 Oe OKI Semiconductor 
DC Characteristics 


(Ta = 0 to 70 °C, Vop = 5V+10%, Vss = OV) 


a fep os fete te | 
Se ee 
ev [fee fete tet 


L Level Input 
Current aaa pA 


<= 


H Level Output oe 

L Level Output 

Operating Current Output Open Vit=Vo 

Consumption fosc=8MHz Vit=Vss 3 mA 


(Note)*1 Standard when Vpp = 5.0V, Ta = 25°C 
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AC Characteristics 


(Ta = 0 to 70 °C, Vop = 5V+10%, Vss = OV) 








Item | Symbol | MIN | TYP MAX Unit 

C5,» SAS Setup Time | tess | tooo | —~ | — | os 
SAS Cycle Time 100 pp ns 
SAS Precharge Time tse = | 500 CO ns 
SAS Pulse Width pts | 50 | — | — | os 
SAD Address Setup Time fs | 20 | — | — | ns 
SAD Address Hold Time ih. 900. ee ns 
TAS, Setup Time 800 see eee, ns 
TAS,* RWCK Setup Time 800 eae ee ns 
TAS Pulse Width pref MO fo ns 
Read/Write Cycle Time tRWC 1800, ee ee ns 
Access Time pwc | — | = | os | os 
Output Turnoff Time ae. eee, eee ns 
RWCK Precharge Time twe | 9 | — | — | ns 
RWCK Pulse With ftw | oo | — | — | os 
Read/Write Instruction Setup Time !twes | 2 | — | — | ns 
Read/Write Instruction Hold Time twee = | 200 =f — | ns 
DRAM « DIN Data Setup Time fie: ew ee ee ns 
DRAM « DIN Data Set Hold Time tor ~=—s | toon «SO OC | OC ots 
RWCK RAS, Delay Time 125 Pe ees Bye ns 
RAS, Pulse Width pims | — | 70 | — | os 
CAS, Pulse Width pts | — | 500 | — | os 
Low Address Setup Time tse =| — | 125 | — | ns 
Low Address Hold TimetRAH Rt ee. ae ns 
Column Address Setup Time tise ee 125 ae ns 
Column Address Hold Time lea ed 800 oe ns 
Write Instruction Setup Time wes | — | 3 | — ns 
Write Instruction Hold Time ! tw =| — | 65 | — | ns 
XDIN Data Input Setup Time | tocs | 200 | — | — | os 
XDIN Data Input Hold Time poo fo 6] — | — | ns 
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AC Characteristics (Continued) 


Refresh Cycle Time a ns 
Refresh RAS Pulse Width pts | — | too | — | rs 

| tase | 125 | — | 875 | ns 
Refresh Precharge Time | tere «| — 36] tas | ns 
Bank Select Setup Time er ee ee ee ns 
Bank Select Hold Tim tan =| too | — | — | ns 
BKLE Pulse With | Bue | tooo | — | — | ns 
Bank Data Setup Time sige O00. eee ee ns 
Bank Fata Hold Time | tor =| 200: | — | — ns 
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SAS (|) GF EZ 


tas 
taH 
"UZ OO MAAN AA OF A Zz 


s tras 


S” 
4 


TAS (|) ZZ tawe Zz 
ttrs trw trwe 
RWCK (I) ZZ oe ZZ 
twrs twen twrs twen 
il Zz: ZZ 


tos} ton 


LLL 


OW OY LLLXLXK?’|]’]!ZZZ-Z-Z-Z-ZZZZZ ELLIE], NDZ 
tace tore 


poz 


Dour (0) High-Z ZA XnYo }— High-Z 
Serial Address Input Read Cycle Write Cycle 


919AD M/H ‘Bulwiy jnduy ssezppy jeues 


IO}|ONPUCOMWSS ESTO 


L699INSIN 


VCOL 


RWCK (I) 


twrs 


WE () ZAZA 


AQ to A10 
(0) 


XWE (0) 


RA 


trrs 


twRH 


tras 


trwe | 





SS SS A ANS jaunt 
ED ae 


(OU, OIL ‘8JOAD Oy) Bulwiy eALG Wvya 


L699INSIN 


IO}ONPUOOTUIES FILO 


OKI Semiconductor MSM6691 


DRAM Drive Timing (Read Cycle, Read Time) 


\ 
SN a 
DS 


RA 


Column ADR 


twrs 


trwe 


torr 


trwe 





RA (Refresh Address) 
LLL 
High-Z 


! tocs - 
VALID 


| tacc 
LZ NMI) 


taw 
twrH 
tasr| tra 
tasc tcaH 
Column ADR 


LLL LLL LLL 


ce 
<C 
ste < 
\ Ni 
S 
=< 
aa, — —_ — oOo — am on a 
S = S S = [33 S 
x a — e 
SS = < H 2 50 S 
cc << 2 Q=x oO 
oc =) << ce 
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RWCK (I) OO Ge Ce CtC“‘“‘“‘“OC*;*:”;*# 


tras tras 
—>| fe Trras | —>|—}+— Trras TRRAS —>|-— f+ Y TE + tanase 


trac trac trRRC: 


RAS (0) 


CASn (0) 
| RAm+3 


ADtoALO Ram XAT KRAMER YA ) RA 
a } { Execution Address RAn+1 
Execution Address RAn Comets 
: When R/W execution timing 


and refresh timing overlap 


(@}0A5 yseyoy AjUO Sy) Bul, eAUq WWHG 
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XT (I) _fUUULLL---- 


Internal 1/2 XT 
Internal RAS Execution 


AO to A10 
RAm 
(0) 


RAS Only Refresh Timing 





tcas 


Column ADR 


Read/Write 


Execution Timing RAS Only Refresh Timing 


tRRAS 


RAm'’ 


eee 


RAm'+1 


(depeao Bulwiy ysejes pue Bulwiy AA/Y UeUuM) BulwL eAug INVHG 


IO}ONPUOCOTWSS THO 


L699INSIN 


8ZOL 


cS. oS | a se ee el 
| po 
fea. (I) y \ | 


CSn' 


_o- 1 2 9 10 
SSB reer wea revees = nh Uy eee 8 ge ere 
aN ie ee Io ee 


When using latch signal (BKLE) 


tBKH tBKLE teKs tBKH 


LLL] | CLL 


2030, 
wank) LLIN $s CR=>EnZIII 000077 


When not using latch signal (BKLE) 


\ 


\ 


BKLE (I) "L’ tBKH tgs teKH 


pink) BANK | LZ || LEZ 


BANK n-1 access BANK naccess 


When connected to MSM 6388 / 6588, define BANK before performing the R/W operation 


(AVC W-r Bulsn ueyp) }9e]eg YU ‘JOe]eg diyo 
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Terminal Functions 


g 


aA 
~* 
. 


Terminal Function 


Power terminal 

GND terminal 

Oscillator connecting terminal 

Oscillator connecting terminal 

LSI test terminal. Set to "L" 

LSI test terminal. Set to "H’ 

Terminal to input initial address of R/AW 

Clock terminal to input serial address data to internal register 
Inputterminalto load serial data, inputto address register, and resetto internal 
address countert 

Clock input terminal to read and write data register information. At RWCK fall, 
internal operation starts. In read mode data input to XDIN is latched and 
output to DOUT terminal. In write mode, DIN (D 1/0) output data MSM6388 
(MSM6588) is input to DIN of DRAM. At RWCK fall internal address counter 
automatically increments, and address data is output from Ao to Ato. 
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Terminal Symbol 


oo 
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Terminal Functions (Continued) 


Function 


_ Input terminal to select RAW modes 


Terminal to control DRAM 

Address output terminals to control DRAM 
Terminal to control DRAM 

Terminals to control DRAM 


Terminal to input write data 

Terminal to output data 

Terminals to input chip select when 1-M DRAM is connected . 
Because input terminal to select most significant address when 4-M 
DRAM is connected. 


input terminal to select 4-M DRAM ro 1-M DRAM for connection. 

“L" 1M DRAM oonnected; 4-M DRAM connected 

Terminal to input chip select data when 4-M DRAM is connected. 

Terminal is used to select desired DRAM from DRAMs connected to select 
terminals. CAS1 to CAS4. Set to "L" when 1-M DRAM is connected. 





Input terminal to latch data, input to BANKO, BANK1, when 4-M DRAM is 
used. "L" indicates a ‘through’ setting. "H" indicates a ‘latch’ setting . Set to 
"L" when 1-M DRAM is used. 


OKI Semiconductor MSM6691 


Schematic of the MSM 6691 Oscillator 


(  InternalLS! ) 











Oscillator (crystal or ceramic) 


Figue 1 Crystal/Ceramic Oscillation Circuit 


O 
A To internal 
i circuit 
Origini Oscillation } Oscillator Model Name | Ciac2 RFB 
tw Ft Es _ 


Oscillation 
circuit cell 

The configuration and resistance values of the oscillation circuit and the value of the 

capacitor diffeers depending on the oscillation frequency and the oscillator used. 





When using an oscillation circuit, evaluate the characteristics according to the actual 
conditions of use. Determine the circuit configuration and the circuit constants. 
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Circuit Example 


* Figure 2 indicates an edxample of the circuits usedd when MSM 6388 (M 6588) is used 
with foru 1 - Mbit DRAMs. 


* — Figure 3 indicates an example of the circuits used when MSM 6388 ™ 6588) is used 
with foru 4 - Mbit DRAMs. 
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MSM514100A 
MSM514100A 
MSM514100A 





‘LINV Pue ON Aq papayas aq ued SWVC INoj Jo BUG 


BKLE ay 
GND Test 4M/1M 


BANKO ¥ 
BANK1 
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OKI Semiconductor 
MSM6791 


DRAM INTERFACE LSI 





GENERAL DESCRIPTION 


MSM6791 canbe used as a memory for which DRAM stores a voice data by connecting OKI solid- 
state recording and playback LSIs (MSM6788 and MSM6688). 


FEATURES 


¢ DRAM (x 1-bit configuration) 
1M-bit DRAM (MSM511000A, MSM511001A) : 8 pcs. can be connected. 
4M-bit DRAM (MSM514100A, MSM514101A) : 8 pcs. can be connected. 
16M-bit DRAM (MSM5116100) : 2 pcs. can be connected. 


Note: MSM511002A/MSM514102A that corresponds to a static column mode 
can not be used. 


e Power supply voltage: SV single rail 

e Built-in refresh circuit (RAS only refresh) 

e Original oscillation frequency: 8MHz 

e Bit rates: 10kbps, 12.5kbps, 16kbps in MSM6788 
connection (8kHz sampling fixation) 
7.okbps, 9.4kbps, 12kbps in MSM6788 
connection (6kHz sampling fixation) 
16kbps~32kbps in MSM6688 connection 
(4kHz~8kHz sampling) | 

e Package: 44-pin plastic QFP (QFP44-P-910-VK) 


1035 


MSM6791 OKI Semiconductor 


PIN CONFIGURATION 


m- OS = 
<< < |lo< 
CD) IONE fem] ICT [Oy joo] Im 
oD] [OD] ICD} JOT ION IONE IGN 


8 
7 
6 





Note: Open the N.C. pin. 
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BLOCK DIAGRAM 


TEST TEST vSS VSS VDD VDD 
e C) C) CO) & 





SAD O 
Column 
and Row Column 
Address ee 
nt 
POUntet Multi- 
plexer 
SAS Row.A11 


Address 
TAS Multi- 


Column Rerfresh 


XT Address Counter 
Counter 


653 Controller 


Controller 


Controller 


DOUT © 
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ELECTORICAL CHARACTERISTICS 


Absolute Maximum Ratings 


OKI Semiconductor 


Parameter 
Supply voltage 
Input voltage 
Output voltage 
Input current 
Output current 
Storage temperature 


Operating Conditions 


Parameter 
Supply voltage 
Operating temperature 
Oscillation frequency 


DC Characteristics 


Parameter 


"H" level input voltage 

"L" level input voltage 

"H" level input current 

“L’ level input current 
3-state output leak current 
(includes open-drain output) 
H" level output voltage 

"L" level output voltage 


Operational 
current consumption 


Rating Unit | 
—0.5 ~ +7 
—0.5 ~ VDD+0.5 
—-0.5 ~ VDD+0.5 
-10 ~ +10 
—20 ~ +20 


—65 ~ +150 


< 
Oo 
CS 


<= 


ae 


3 
> 





3. 
> 


Ce ae 


oO 


VSS = OV 
Rating Unit 
45~5.5 V 
—40 ~ +85 


O 
© 


«|< 
3 
3 
-} 


MHz 


fosc 


Fr 
© 
0 

oD 


(Ta = -40~+85°C, VDD = 5V+10% VSS = OV) 


a 
oe | 


Unit 


< 
oO 
oO 
+ 
Oo 
oo 

<j< 


Vi 
Vit 
NH 


o 
< 
o 
2 


= 


Vit = VSS ~10 HA 
lozH Von = VDD po 


VOH loH = -5.0 MA 


yA 


Gi 
Oo 
aoe 
So 
r 
i 
= 
oO 
3 
> 
< 
na 
n 
< 


ViH = VDD mA 
Vit= VSS 





(Note) *1 TYP means VDD = 5.0 V, Ta = 25°C 
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AC Characteristics 
(Ta = -40 ~ +85°C, VDD = 5V + 10%, VSS = OV) 








Parameter | Symbol | MIN. | TYP. | MAX. | Unit 

TS-SAS setup time | toss | tooo | - =| - | ns 
SAS cycle time | sso | to00 | - | | ts 
SAS precharge time 500 ee oe ee ns 
SAS pulse width | ts | 500 | - | ts 
SAD address setup time i. et POOe |G ker ap ee ns 
SAD address hold time Eta, He, 220Or fe eo I ns 
TAS setup time tats 800 a ae ns 
TAS*RWCK setup time 800 ee: es ns 
TAS pulse width | ms | 400 | = | ts 
Read/ write cycle time | taews =| t800 | CO - C] ns 
RWCK pulse width tRW | 90 | - | - | ns 
Read/ write instruction setup time | twes =| 200 | Ol - |- ns 
Read/write instruction hold time eR te 200 et i ee | ns 
DRAMeDIN data setup time ee eee eee 
DRAMEDIN data sethold time | toe =| to00 | CO - ] ts 
RWCKéRAS delay time 125 Lo | 375 ns 
RAS pulse width | teas =f | -|50s | - | 
CAS pulse width alas be ae! 500 ee ns 
Row address setup time [tse | | ns 
Row address hold time | tran | | 85 ns 
Column address setup time tasc i i oe ae ns 
Column address hold time ae ee es ee ns 
Write instruction setup time twcs fe, ie ee ee ns 
Write instruction hold time tWCH = 625 ns 
XDIN data input setup time - tDcs 250 - — ns 
XDIN data input hold time | we 6] 60] CU CT ns 

ee Pas [= «| too Cd 
Refresh RAS pulse width 
Refresh precharge time Ya ee ee oe ns 
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Serial Address Input Timing & Read/Write Cycle 


CSn (1) 
tess tssc 


SAS (1) SQSXy Is 


tas i 
tay 


SAD (1) SSS88GQXAO KAVA?) XXXS|ESSSISIS{S’S{’SI{A${A{{’IHIiqIASIS{E6ESAAAA»AAO A AAA AAAAAA 


s tt 


TAS (I) SY ee IS8 
RWCK (I) SSs/ Is 
twrs tint twrs twey 


WE () SSS TR“™EB[,LGBUIEpwvzHNII{{${WiAIiowo0v0nEAAAAY SO SQ Q@> 


DS toy 


BIN Pin NIWA QG] QAI 07] ,]i 


tacc 





torr 


DOUT (0) , High-Z Wyo) High-Z 
Serial address input Read cycle Write cycle 


LYVHO AWIL 


L6ZOISW 


IO|ONPUOOTUES FIO 


[VOL 


AO to A11 (0) 


XWE (0) 


DI/0 output 

of MSM6688/6788 
DIN input 

of DRAM 


DRAM Drive Timing (Write cycle at recording) 


tawe 


‘wes twrH was twri 
WS — WIN . Wf | SS 





—— Column ADRS 7 RA 





( anne \ Column ADRS A (refresh = 


VALID VALID 


IOFONPUOSIUISS TIO 


L6L9INSIN 


CVOL 


DRAM Drive Timing (Read cycle at playback) 


trwo 
taw tawe 


twRH une twrH 


WE (I) SSS ROMO PGAAAAQA YN A 


RWCK (1) 


tasr | tRaH 
tasc tcaH 
AO to A11 (0) RA ( ans X Column ADRS RA (refresh address) ( apes X Column ADRS 


RA 





tp CS tocH 


XDIN (1 


DOUT ma 
of DRAM \ \ 
sacs ts torr 
Dout (0) FHigh-Z- CRRA VAL) High-Z RX QO MOO * 0.0. VALID High-ZE 


L6Z9INSIN 


IO|ONPUOSTUSS FIO 


CPOL 


DRAM Drive Timing (RAS-only refresh cycle) 


RWCK (1) ee eee ee !St*C tt 


t t 
tf teas +} teas taras—ep TS temas 





ADtoAI1(0) Ram OX RAmt XARA AK RAM#4 


Execution address RAn See, 
Execution address RAn+1 7 
When Read/write exection timing 


and refresh timing onerlap. 


IO|ONPUOTTUISS TWO 


L6ZOINSIN 


vPOL 


DRAM Drive Timing (When execution timing and refresh timing overlap) 


XT (I) ee u LU Lu Lu Lu C ie cogs 
Internal 1/2XT | | 


Internal execution RAS 
trRas 





S (0) 
CASn (0) 
AO to A11(0) RAm Column ADR RAm' RAm'+1 
. Read/write 
RAS-only refresh timing execution timing RAS-only refresh timin 
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PIN DESCRIPTION 


Pin name Pin explanation 
VOD | - | Power supply pin 
vss | - |GNDpin 
XT Ped Oscillator connecting pin 
XT Pao 4 Oscillator connecting pin 
TEST | | | Test pin for LSI. Use this pin by setting to ‘L’ level. 
TEST | 1 | Test pin for LSI. Use this pin by setting to ‘H’ level. 
SAD ee Pin to input the read/write head address 
SAS Pe | Clock pin to take the serial address data in the internal register. 
Input pin to set the serial address data taken in the address register to the internal address 
counter 
Clock input pin to read out and write the information of the data register. The internal operat- 
ion starts by the fall edge of RWCK. In a read mode, the data taken in XDIN is latched and it is 
RWCK output to DOUT pin. In a write mode, the DI/O output data of MSM6788 (MSM6688) is taken 
in the DIN of DRAM. In addition, the internal address counter automatically increments by the 
fall edge of RWCK and the address data output from AO to A11. 
WE | ot | Pin to select a read mode and write mode 
XWE  O DRAM control pin 
DRAM address output pin 
DRAM control pin 


DRAM control pin 


ae Pin to input the data 


Pin to output the data 
CS1 Pin to input the chip select data in connecting DRAM 
cs2 By inputting a "L" level signal to each pin, up to 32M-bit of memory (8M-bit of memory for 
CS3 each pin) can be controlled for 4 pins. 
CS4 These pins become the input pins to select the highest address in 16M-bit DRAM connection. 


Input pin to set the connecting pattern of DRAM. 


Connecting 
M1 sade M2 | M1 | DRAM connecting pattern 


Mo Mode 0 Lia DRAM x 1~8pcs. connectable 
Mode 1 4M-bit DRAM x 1~8pcs. connectable 


Mode 2 (4M-bit DRAM x 1pcs.) + (1M-bit DRAM x 0~3pcs.) connectable 


Mode 3 16M-bit DRAM x 1~2pcs. connectable 
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FUNCTIONAL DESCRIPTION 


OKI Semiconductor 


The relations between CSn and CASn in MSM6791 by connection mode are listed below. 


Connection mode 0 
Mi = M2= "L", CS2 ~ CS4 = "H" 









Chip Select pin of MSM6791. | Connection to CAS pin of 
Connection to MSM6788/6688 | 1M-bit DRAM is made via this 
is made via this pin. pin. 





Connection mode 2 


M1 = Ee. M2 = “H", CS2 pe CS4 = wpe 


To CAS of 4M-bit DRAM 
CAS1 
To CAS of 1M-bit DARM 


CAS2 

To CAS of 1M-bit DARM 
CAS3 

To CAS of 1M-bit DARM 
CAS4 





*1) In the connection mode 1 and connection mode 3, 


Connection mode 1 


M1 = "rH, M2 = ge 
Chip Select pin of MSM6791. | Connection to CAS pin of 
Connection to CSn MSM6788/ | 4M-bit DRAM is made via this 
6688 is made via this pin. Di 













Connection mode 4 







M1 = M2 = "H" 
Chip Select pin of MSM6791. | Connection to CAS of 16M-bit 
Connection to MSM6788/6688 | DRAM is made via this pin. 
is made via this pin. 


CST 


some input pin may be needless depending on the number of 
DRAMs conneced. At this time, the unused pin should at "H" level. 


Example)In the connection mode 1, when 1 to2 4Mbit DRAMs are connected, unused input pins 


should be treated as shown below. 





$2, CS3, CS4:"H" level 
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OSCILLATOR OF MSM6791 


Refer to the following circuit on the oscillator of MSM6791. 


Maker 
Kyocera 


Kyocera 
Murata 


Murata 


*2) 


(LSI internal) 


C1 XT 
c O (O) © 
4S To internal 
circuit 
X [_] 
Oscillation circuit 
So O — 
C2 XT o 


Oscillator (quartz or ceramic) 


Figure 1. Quarty/Ceramic Oscillation Circuit 


Oscillation frequency| Oscillator (X) C1=C2 RFB 


aon |S 
= — «2 
- , 
gMHz ACMDTDE {MQ 


CSA8.00MTZ 30pF 


Ceramic 
(chip type) CSA8.00MTW aa 


KBR-8.0MWS and CSA8.00MTW include C1 and C2. 


The configuration and resistance value of the oscillation circuit and the value of the capacitor 
differs depending on the oscillation frequency and the oscillator used. 
When using an oscillator circuit, evaluate the characteristics according to the actual conditions 
of use. Determine the circuit configuration and the circuit constants. 
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APPLICATION CIRCUIT EXAMPLES 


MSM511000A (8) 


1M-bit DRAM x 8 


(connection mode 0) 


MSM511000A (1) 


= 


Figure 2. Application Circuit Example in eight 1M-bit DRAM connections. 


QOonmwonstrraur oO 
aaectatatactactactactct 








TEST VDD VDD 
TEST VSS VSS 


Ni 
pd 
= 
ce 


mm INE [OD [st 
YW |W |W |W 
© IO | JO 


MSM6688 


AVDD DVDD 


or 
MSM6788 


AGND DGND 
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Figure 4. Application Circuit Example in one 4M-bit DRAM 
and three 1M-bit DRAM connections. 
(connection mode 2) 
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16M-bit DRAM connections. 
Eee (connection mode 3) 


Figure 5. Application Circuit Example in two 
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APPLICATION CIRCUIT EXAMPLES 





MSM514100A (8) 
ee ee 
MSM514100A (7) ee ee 
Tae ov 
ede Le eee ee 20'S 3 
MSM514100A (6) @® S ae 
Ei eee pieces FOO ss 
zs MSM514100A (5) GS 2 es 
x uBVpsess 
= Pi lee ob es 2x#2ae < 
cc MSM514100A (4) DH SNS 
5 See ie ae ete Sees 
= MSM514100A (3) Sexe 
ee ee i Sess = 
MSM514100A (2) as BLS 
<x a6§w i 
ut : 
© 
n —_ 
MSM514100A (1) => 
Li... 








wt ON Qa 
SZEVQV2EV22EeEZ 
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MSM6322 


PITCH CONTROL LSI FOR THE SPEECH SIGNAL 





GENERAL DESCRIPTION 


The MSM6322 converts in realtime the pitch 
of the speech signal in a range of one octave 
upward or downward. 


Two pitch control methods can be selected. 
One is to change the pitch in 17 steps by two 
switch inputs, and the other is to select one of 


FEATURES 


e Built-in microphone preamplifier 

e Built-in low pass filters (4th order LPF 
on input and 3rd order LPF on output) 
Built-in 8-bit AD converter | 
Built-in 9-bit DA converter 

Speech pitch alterable in 17 steps 
Oscillation frequency at 4 MHz 


PIN ASSIGNMENT 


16 steps by four binary input lines. 


Since a microphone preamplifier and a low 
pass filter are built in, the pitch conversion set 
can easily be configured by connecting a mi- 
crophone, amplifier and speaker in the pe- 
ripheral circuit. 


e 5V single power supply 
e Silicon construction (Si gate CMOS IC) 
Note) Designed for application to home 
electronic equipment (toys). 
e 24-pin plastic SOP 
(SOP24-P-430-K) 


(Top View) 
24 Lead Plastic SOP 
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CIRCUIT CONFIGURATION 


MICIN LOUT LIN FIN 
te tint 


3, Fak R 


PD(P3) 
UP.C(P2) Timing VOICE 
ee Control CHANGER 
Circuit Circuit 


OF 
TEST1 TEST2 





ELECTRICAL CHARACTERISTICS 
e Absolute Maximum Ratings 





Supply voltage (1) DVDD -0.3 ~ +7.0 V 

Supply voltage (2) AVDD For DGND and -0.3 ~ +7.0 V 

Analog input voltage V 

ie ee . AGND AGND -0.3 ~ AVDD +0.3 V 

(ANALOG) Ta = 25°C 

Digital input voitage VIN DGND -0.3 ~ AVDD 40.3 V 
(DIGITAL) 

Storage temperature range oe rae —55 ~ +150 C 


¢ Operating Ratings 


Parameter Symbol | Conditions _| 
Supply voltage (1) DVDD For DGND 4.0 ~ 6.0 V 
Supply voltage (2) AVDD For AGND 4.0 ~6.0 V 


Rated operating Top 40 ~ 85 c 
temperature range 
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e DC Characteristics 


MSM6322 


(Ta = -40~+85°C, Fosc = 4MHz, DVDD = AVDD = 4.5V~5.5V, DGND = AGND = 0V) 


| 
Parameter Unit 
ne 

"H’ input voltage (excluding XT and RST) Vin(1) Le eee. ee eee V 
'H' input voltage (applicable to XT and RST) | — Vin(2) | =f xvop] - | - | V 
input vottage fp wm | = | - | -|}os] vy 
"H! input current for match 3, 4,6, 22, 23pin| imi | Va=bvobD | - | - | 10 | pa 
"H’ input current for match 1, 2, 5, 7, 8 pin [he [v= ovo [=| = 400 A 
"L" output current Ne | Vi=DGND | -10 | - | - | LA 
Output impedan A 
Output impedance | ovo | ROmo |  - | - | | - | in 
| our | Ror | = | = | 8 | - | ie 


Input impedance 


AD conversion precision 
DA conversion precision 


Operating current consumption 


Standby current 


Power down current 


finn | Ow | = | = | 58 | | | ko 
re ae -100 | - | mo 
es ee 
ew | Woe [= [=P Mo 
Nave! [avoD=DvoD= sv} = | = | 40 | mv 


lee lt 
No load 

In case of 4 MHz 10 mA 
er | | | 


log | Incase of 4 MHz eye mA 


oscillator with 
| lop _|incaseofPD="H" | - | - | 10 | pA 






STB/ACT = 'H’ 
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e AC Characteristics 
(Ta = -40~85°C, Fosc = 4MHz,; DVDD = AVDD = 4.5V~5.5V, DGND = AGND = OV) 


DAO output delay from falling edge of STB/ACT ae ee 15.36 | ms 
DAO output delay from falling edge of PD | tp | = - dL =| 15.36 | ms 
Pulse width of PRST, UP.C, DW.C pulses | tupw | = - st. | - | som 
Time between UP.C, and DW.C pulses | tro | - | so72]| - | ms 
Scale change delay from positive edge of PRST | tor | | 61.44 Ee || ms 
Scale change delay from falling edge of UP.C and DW.C | tee | =] 15.36 | ms 
Maximum operating frequency | tmx | = | = | 48 MHz 


e LPF Characteristics 


(Ta = 25°C, AVDD = DVDD = 4.5V-5.5V,, 
DGND = AGND = OV) 


Frequency Gain characteristic (dB) 
(Hz) 





See the pitch conversion Table 
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TIMING DIAGRAM 


tesp 


tuppw 


= 


| 


tcHG2 


Pitch change Add (Reduce) pitch 
timing Pitch Step is 8 (no change) by PRST step by UP.C (DW.C) 
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e PIN FUNCTION (Setting method = "UP/DOWN") [MS pin fixed to "L"] 


Pin Name 


MS 
MICIN 
LOUT 

LIN 


FIN1 


UP.C 
DW.C 


STB/ACT 


PD 


PRST 
TESTI 
TEST2 

XT, XT 
SG,SGC 

DAO 

FIN2 
AOUT 
DGND 
DVDD 
AGND 
AVDD 
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Function 


Mode select pin always connected to the "L" level. 

Connects the microphone input via a coupling capacitor. 

Output obtained by amplifying the audio signal input from the microphone. 

Input pin for connecting the LOUT output or line out signal from other audio 
equipment. | 

Sets the input audio signal amplitude in combination with the LIN pin. 

The gain of the built-in amplifier can be set by two pins each of MICIN and 

LOUT, and LIN and FIN. 

Pulse switch input to raise the pitch by one stage at a time. 

Pulse switch input to lower the pitch by one stage at a time. The pitch varies by 

one stage upward (or downward) each time a pulse is input to the UP.C (or DW.C) 
pin along the 1/7 stages shown in the pitch conversion table. 

Cyclic up or down operation is also possible. 

Standby/active pin. 

When the standby/active is at the "H" level, the processing is interrrupted by stopping 
only the clocks other than the oscillator clock. 

The DAO pin outputs 1/2 VDD for about 15ms (in case of 4MHz oscillator) after the 
standby/active goes to the "L" level. | 

Power down pin. 

All clocks including the oscillator are stopped when the power down pin is set to the 
"H" level. 

The DAO pin outputs the "L" level in this state. 

It requires ten milliseconds after the power down pin is set to the "L’ level until clock 
stabilization. 

Reset pin to connect the pulse switch input to set the scale to stage 8 upon resetting. 
Test pins to be fixed to the "L" level. 


Crystal oscillator connecting pins 
Reference voltage pins. 

DA converter output. 

Input pin for built-in filter (for output). 
Output pin for built-in filter (for output). 
Power supply pins. 


Analog power supply pins. 


OKI Semiconductor MSM6322 


e PIN FUNCTION (Setting method = "BIN') [MS pin fixed to "H"] 


Pin Name /O Function 


MS 
MICIN 
LOUT 

LIN 


Mode select pin always connected to the "H" level. 

Pin for connecting the microphone input via a coupling capacitor. 

Output obtained by amplifying the audio signal input from the microphone. 

Input pin for connecting the LOUT output or line out signal from other audio 
equipment. 

Sets the input audio signal amplitude in combination with the LIN pin. 

The gain of the built-in amplifier can be set by two pins each of MICIN and 

LOUT, and LIN and FIN1. 

16 stages are set by 4-bit of P3 (MSB) to PO (LSB). Stages 0 (p3=p2=p1=p0=0) to 
16 (P3=P2=P1=P0=1) shown on the pitch conversion table can be set. 


FINA 


CT Chip select pin. 

The processing is interrupted by stopping clocks other then the oscillator when the 

chip select pin level "H". The DAO outputs 1/2 VDD for about 15ms (in case of 4 MHz 

oscillator) after the chip select pin is set to the "L" level. 

TEST1 Test pins to be fixed to the "L" level. 
TEST2 
XT, XT 

SG,SGC 
DAO 
FIN2 
AOUT 
DGND 
DVDD 
AGND 


AVDD 


Crystal oscillator connecting pins. 
Reference voltage input pins. 

DA converter output pin. 

Input pin for built-in filter (for output). 
Output pin for built-in filter (for output). 
Power supply pins. 


1 
— 
2 
= 


Analog power supply pins. 
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FUNCTIONAL EXPLANATION 


e Analog Input/output (MICIN, LOUT, 
LIN and FIN1) 


These pins are to connect microphone or 
other audio equipment line inputs and to set 


Vic 
Microphone oe nie 


OKI Semiconductor 


the input gain. Fig.1 shows the basic circuit. 
Amplifier 1, and the LIN and FIN1 pins are 
connected to the input and output of ampli- 
fier 2. 


Amplifier and speaker 


Amplifier 3 





Figure 2 Analog Output Block 
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The output of amplifier 2 is also connected 
to the LPF (low pass filter) configured by the 
SCF (switched capacitance filter). 


For input from the microphone, DC cutoff of 
the microphone input is carried out by ca- 
pacitor C1 (approx. 1uF), (1/2 AVDD be- 
comes the center internally.) 


The amplitude (generally ten millivolts) of 
the microphone input is amplified by R1 
and R2 (to V, ,.7 = (R2/R1)*V,,,.,.). Similarly, 
the DC component of the LOUT output is 
cut off by capacitor C3 (approx. 1pF), and 
the resultant signal is amplified by RK3 and 
R4 (to V.., = (R4/R3)*V, 7): 

Capacitors C2 and C4 are to prevent oscilla- 
tion of the internal amplifier. 20 to 50pF is 
used. 


When considering connection of other au- 
dio equipment, it is recommended to sup- 
press the maximum amplitude at the LOUT 
pin to within 500mV. The maximum ampli- 
tudeshall besuppressed to within5V (AVDD 
- AGND voltage width) by the FIN1 pin. 


MSM6322 


e Analog Output (DAO, FIN2 and 
AOUT) 


The output signal after scale conversion is 
output through the 9-bit DAC (digital-ana- 
log converter) to the DAO pin. The maxi- 
mum amplitude of this signal is +2.5V with 
1/2 AVDD as the reference voltage. The 
DAO signal again goes through the internal 
LPF using SCF to amplifier 3 for impedance 
conversion, and the resultant signal is out- 
put from the AOUT pin. 


It is possible to insert an external filter or 
equalizer between the DAO and FIN2 pins. 


e Analog Reference Voltage (SG and 
SGC) 


TheSG and SGC pins are to connect external 
capacitors for stabilizing the internal analog 


reference voltage of 1/2 AVDD. 


Connect respective these pins to the ground 
through capacitor C5 or C6 as shown in Fig. 
3. 





Figure 3 Analog Reference Voltage Block © 
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-¢ =Pitch-control Circuit 

[BIN mode] (P3, P2, P1 and PO) 

As shown in Fig. 4, this LSI has an internal 
46ms chattering prevention circuit. P2 to PO 


are internally terminated by over 10kQ re- 
sistors. 


[BIN mode] 


[UP/DOWN mode] 


OKI Semiconductor 


16 pitch stages are provided however the 
16th stage cannot be set. 


[UP/DOWN mode] (UP.C, DW.Cand PRST) 


As shown in Fig. 4, this LSI has internal 
46ms chattering prevention circuit. 


Chattering 
prevention To scale register 


circuit 


Chattering 
prevention To scale register 


circuit 





Figure 4 Scale Control Circuit 


A high input to the UP.C pin raises the scale 
by one stage, and inputting one pulse to the 
DW.C pin lowers the scale by one stage. 
One pulse input to the PRST pin sets the no 
scale conversion state (scale stage 8). 


since the scale stage change functions cycli- 
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cally, change from scale stage 0 to 16 or 16 to 
0 occurs. The UP.C, DW.C and PRST pins 
are terminated by over 10kQ resistors. The 
tonescale stage is undefined after power on. 
First of all, use the circuit at the state of 
changeless tone scale by using the PRST. 


OKI Semiconductor 


e System Control Circuit 
[BIN mode] (STB/ ACT) 


The STB/ACT signal is the power control 
signal not affecting the scale. 


When the STB/ACT goes to the "H" level, 
any scale stage control signal input is ig- 
nored. 


The DAO pin, however, outputs 1 /2AVDD 
iftheSTB/ ACT is"H", or outputs the AGND 
irrelevant to the STB/ ACT state if the PD is 
"H"” 





since the oscillation circuit is instable for ten 
milliseconds after power on or the falling 
edge of the PD, it is recommended to set the 
STB/ ACT to"H" in this period and make the 
STB/ACT fall after the stabilization of the 
oscillator to minimize abnormal output af- 


4MHz crystal 
or 4MHz 
ceramic 
oscillator 





MSM6322 


ter power on or the fall of the PD. 


Such an abnormal output, however, can 
hardly be distinguished from pop noise. 


¢ Oscillation circuit (XT and XT) 


Since the feedback resistor and amplifier are 
provided internally, the oscillation circuit 
can be realized by connecting only a crystal 
or ceramic oscillator and oscillation stabiliz- 
ing capacitors (C7 and C8) externally. It is 
recommended to use C7 = C8 = 30pF for 
Murata’s ceramic oscillator CSA4.00MG, 
CST4.00MGW, 4.19 MHz OR 4.5MHz, or 
use C7 = C8 = 33pF for Kyocera’s ceramic 
oscillator KBR-4.0MS. 


Fig. 5 shows the circuit example. To use the 


external clock, input it to the XT pin and 
leave the XT pin open. 


Internal clock 


RFB 
{MQ(TYP) /\ 


Figure 5 Oscillation Circuit 
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e Power Supply Circuit (DVDD/DGND, 
AVDD and AGND) | 


To prevent the power noise from entering 


the analog circuit, insert a capacitor of about 
10uWF each between AVDD and AGND and 


OKI Semiconductor 


between DVDD and DGND to obtaina stable 
level without power noise. 


Be sure that the capacity between AVDD 
and AGND equals the capacity between 
DVDD and DGND. 





Note: The voltages of AVDD and DVDD should rise from OV to 4V within 2ms when the power is risen. 


Figure 6 Power Supply Circuit 
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OKI Semiconductor MSM6322 


APPLICATION CIRCUIT EXAMPLE 1 [BIN mode] 


Effective data 
STB/ACT 


[_}— mark denotes 


TEST1 
TEST2 

MS 
AGND 
DGND 


AVDD DVDD 


MICIN 
Other audio LOUT 
equipment —-— LIN 
line out FINA 


UP.C 
a] fe] Dw.c 


[_[/ mark denotes 
DVDD 


AGND DGND 
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MSM6322 OKI Semiconductor 


Pitch Conversion Table 
Scale and cutoff frequency 


sae ease eta ee 
equency (kHz) point (ms) 
16 Approx 7.0 
15 Approx 10.0 
1 Approx 28.0 
9 Approx 120.0 
8 ai 
6 Approx 45.0 
3 Approx 30.0 
2 Approx 20.0 
1 Approx 20.0 
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OKI Semiconductor 
MSM6722 


VOICE INTERVAL CONVERSION LSI PRELIMINARY 








GENERAL DESCRIPTION 


MSM6722 converts a voice signal into an actual time. In other words, it can convert a voice 
interval in the range of an active higher or lower. 


As for the conversion of the voice interval, the voice control methods of two kinds are selected. 
That is the way to change 17 steps by two input switches and the way to select one of 16 steps 
by four binary inputs. 


MSM6722 can be composed simply of a voice interval conversion set in only the connection of 
a mike, speaker amplifier and speaker peripherally to include a mike amplifier and low-pass 
filter. 


FEATURES 


Built-in mike amplifier 
Built-in low-pass filter (input side fourthly, output side thirdly) 
Built-in 8-bit AD converter 
Built-in 9-bit DA converter 
Voice interval: Maximum 17 kinds 
Oscillation frequency: 4MHz 
5V single power supply 
Package: 24-pin plastic SOP (SOP24-P-430-VK) 
24-pin plastic TSSOP (Under development) 
e Structure: — Silicon (Si Gate CMOS IC) 


PIN CONFIGURATION 
24 Lead Plastic Flat Package (Top View) 

PD (P3) 

UP.C (P2) 

DW.C (Pt) 

PRST (PO) 

Ms 

THR/CHG 

TEST 


DAO 
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Speaker 
Amplifier 


OKI Semiconductor 
MSC1191/1192 


DIRECT DRIVE SPEAKER AMPLIFIER 





GENERAL DESCRIPTION 


MSC1191/1192 is a low voltage, low current 
consumption type power amplifier IC devel- 
oped for driving the speaker in a speech 
synthesizer application. It directly drives a 


FEATURES 


e Low voltage operation : 
2.0 to 6.0V single power supply 
e Low current consumption: 
No-load operation current of 
1.5 mA (typ) 
e Standby function: 
Current consumption of 1 1A or 
less in standby state 
¢ Two input pins: 
Analog signal input pin for speech 


BLOCK DIAGRAM 


speaker without any output coupling capaci- 
tance. The MSC1191 is set to the standby state 
at the "H" level, and MSC1192 at the "L" level. 


signal, etc. and digital signal input 
pin for alarm signal, etc. 

e High output current: 250 mA, peak 

e Differential outputs: 
A speaker can be connected directly 
between differential output pins. 

¢ 8 pin plastic DIP (DIP8-P-300) 

¢ 8 pin plastic SOP (SOP8-P-250-K) 

e Die 
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MSC1191/1192 OKI semiconductor 


PIN CONFIGURATION 





e Absolute Maximum Ratings 


Ta = 25°C —0.3 ~ +6.5 V Voc 


hows 
Din, Ain 
ma | 


Power supply voltage Vec 
VIN 


Input voltage 


Maximum output current loMAX Ta = 25°C +300 (Note1) | mA | SP, SP 


4 
2 
© 


Power dissipation Ta=250 | 660 
Storage temperature a —45 ~ +125 


Note 1: Shorting the output pins (SP and SP) to Vcc or GND will damage the IC. 


e Recommended Operating Ranges 


Recommended values 


Characteristic Remarks 


| Max, 
Power supply voltage Vee | 20 | 60 
Le 


Load impedance RL 


PRL] 80 
Peak load current | lop | — | 250 | 
| Min | O7Vo0_ | 


9 = 


'H" input voltage Viq 0.7 Voc po | 
L" input voltage Vi f= | 0.8 Veo 
STBY operating frequency | fsey | 8k | 4M Hz | At clock input 
Operating temperature | Top | 10 | oC 
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e Electrical Characteristics 


Item 
Input/resistance 


Voltage gain 


Output power 


Total harmonic distortion rate 


Ripple elimination ratio 
STBY operating frequency 


Output voltage 


Output offset voltage 


Output "H" voltage 


Output "L" voltage 


'H" input voltage 

"L" input voltage 

Input current 

VR equivalent resistance 


Circuit current in operation 


Circuit current in standby state 


MSC1191/1192 


(Ta=25°C) 


Conditions Unit 


| Min. | T 
ois 
a 


100 


oa 
~~ 


AV1 Ain > SP 

SP — SP 

AV3 Ain — (between SP- SP 
Vec = 38V 

RL = 8Q, THD 2 10% 
Vec = 6V 

RL = 32Q, THD 2 10% 
Vec = 3V, RL = 8Q 

f = 1kHz, Pout = 45mW 
Vec = 6V, 

f = 1kHz, Poyt = 125mW 
f = 1kHz, C2 = 1pF 

At clock input 


dB 
-0.35 


Qa. 
os) 


Pout 


= 
= 


THD1 


x 


Hz 


ow | co 
oni} cn 
s 
= 


fstBy 
re 
value 
—0.12 






Vee-0.67V 


Vo At no signal 


4 
—L 
NO 





AVo +30 | mV 
Ain = Vcc or GND 
lout = -100mA 
Din = "H" 

lout = -100mA 
Ain = Vcc or GND 
lout = 100mA 
Din = "H" 

lout = 100mA 


Vec -1.15| Vec -1.04 


Vcc -1.15) Vec -1.02 


<= <= 


<= 


<= <= <= <= 
ff rc z= xz 
No — NO —_ 


= 
x 


<j < 


V 


L 0.3Vec 


+0.1 UA 


<= 
i 


GND ~ Vec 
VR 
loct Voc = 6V, RL = 2.2 | mA 
Vcc = 6V, RL = 
DIN = "H" 


Vec = 6V 


=| oN 
oO! oO i 
<= 


oe 4 
oO 


locs 
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MSC1191/1192 ee ee 


PIN DESCRIPTION 





Pin name Function 
Vec | Power supply pin 
GND Ground pin 
Ain Analog signal input pin for speech signal, etc. 
Din Digital signal input pin for alarm signal, etc. valid in the standby state. 
SP = H and SP = L for Din =H, and SP = SP = HiZ for Din =L. 
STBY Input pin for bias block on/off to set the whole IC to on and off. 









"H" standby 


MSC1191 
"L" Operation 
| "H" Operation 
MSC1192 
Le Standby 
MSC1191 


The signal shown atrightmaybe "Wt ----- aoa een: 
used, or the LSI oscillation output = “L’ eS OSA a, 199 






may also be used. }+———— Operation ————+}— Standby 
VR Operating level bias output pin. Connecting a capacitor between this pin and the GND pin 
reduces the pop noise at power on and improves the ripple elimination ratio. 
SP, SP Speaker connecting pins. 


DC level is Ye oy 
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APPLICATION CIRCUIT EXAMPLE 


Cl is the AC coupling capacitance. 
Low cut off frequency fc can be ob- 
tained by the following equation: 


1 


ree ee ee H 
DeneCi* ino. ) 


fc 


C2 shall be 50 to 100 times the value of 
Cl 


Cand Rare for prevention of parasitic 


oscillation. Select proper values ac- 
cording to the speaker used. Gener- 


INPUT 


MSC1191/1192 





ally recommended values are C = 0.02 
uF and R = 6 to 10Q. 


When the Din and STBY functions are 
not to be used, fix Din = Land STBY = 
L for MSC1191, and Din = Land STBY 
=H for MSC1192. 


Sound volume control is also possible 
as shown below. This method is ef- 
fective when the signal source imped- 
ance is high. 


a Ain 
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MSC1191/1192 


Power dissipation pd(W) 


Power dissipation pd(W) 


Power dissipation pd(W) 


1078 


Power dissipation vs ambient temperature 





Ambient temperature Ta(’C) 


Power dissipation vs output power (example) 


es 
a a 
Cis deices 


te 
| A 


<= 
Bete ea tee 


ia 
a 
i 
ee 
a 
Ez 
Ea 


, eRe eee ee 


Output power Pout(W) 


Power dissipation vs output power (example) 









1.0 
0.8 
0.6 
0.4 
———— perenne 
0.2 
ZA Vectr| 
ek 
SoS Ss °s os s 6 


Output power Pout(W) 





Max. output amplitude Vow(V) 


Power dissipation pd(W) 


Power dissipation pd(W) 


OKI Semiconductor 


Max. output amplitude vs power supply voltage (example) 


ttt 


RL=@ 
A642. 


LOT 
Tye 


Hee 





Power supply voltage V¢c(V) 


Power dissipation vs output power (example) 


ieee ol dette Nene 
pt tt tT ff tet60 
















ee sealed 
fleets ela 
bade 
ec Eo 
eee 
Pacelli 
ee lee 
La 








Output power Pout(W) 


0.4 


Power dissipation vs output power (example) 






ie a i a 
Dee SD De 
eee ne ete Weed 
feel ead 
eles ee 
fot ete Ales ecto 
hee af icaleet ara 


Output power Pout(W) 


OKI Semiconductor | MSC1191/1192 





Circuit current vs power supply voltage (example) Circuit current vs power supply voltage (example) 
6.0 
0.0 (A) 
oe eae 9.0 : o Veo op 
= = 40 r Poin cup 5? | 
€ € 30 
= E Posies eee cel asl) 
oO OQ 
= = 2.0 
2 e 
oO o 
a 1.0 
ir “Din _@ND Se ut 
0.0 
Power supply voltage Vec(V) Power supply voltage Vec(V) 
Output voltage vs load current (example) Output voltage vs load current (example) 













TC 
cee 

CCC 
CEEEEE EERE 
OEE avatar 


2 Ain Ve 
VR 


SP 
STBY 
Din np °F] WY) 





ae 
Se ae 
fj lclledEezia! 


See ie ee es 
| fe 

© ©S © 

Lo Oo © 

oo 


Output “H" voltage Vou1(Voc-V) 
Output ‘L" voltage Voi1(V) 





© Oo oO oO 
Lo © > 
i 1 ' re al GN GN 
Load current lout(mA) Load current lout(mA) 
Output voltage vs load current (example) Output voltage vs load current (example) 


0.021 [ 


jet 
= 
i Loin eno FYE 


ba ey 
get Lt | Meceey)’| oe 
eae paras 


Output "H" voltage Vone(Vec-V) 
Output “L" voltage Vo.o(V) 





Load current lout(mA) Load current lout(mA) 
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MSC1191/1192 . Oo | OKI Semiconductor 


Total harmonic distortion rate vs output power (example) 


Pn PET toe Voc=4.5V in 2 Vec=6.0V 
Cp Wetea tf nara 
oe! 


Total harmonic distortion rate THD(%) 





Output power Pout(mW) 


Total harmonic distortion rate vs output power (example) 


Total harmonic distortion rate THD(%) 





Output power Pout(mW) 






















Ripple elimination ratio vs frequency (example) Voltage gain vs frequency (example) 

80 7 12 

o HHL LEE a 
AST ae Ce 
= 50 a, 8 Varail 
a € SZC CM 
Soo Hilt = 8 ee 
2 5 Zu 
3 10 Hi 00m O t s -9 e oe 1s 
e. 0 va '® SP 12 7 Sbin_gn 5 
. Paap ss Ht 1 

50 100 | 1k 10k 50k 20 100 1k 10k 20k 
Frequency f(Hz) Frequency f(Hz) 
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OKI Semiconductor MSC1191/1192 


MSC1191/1192 PAD LAYOUT 


Die size >X=184mm Y=2.6mm 
Die thickness : 350 + 30 um 
Pad size > 112 x 112 um 


Substorate Voltage: GND 


Pad location diagram 





Pad Positions (the die center is located at X=0, Y=0) 
(Unit: ym) 


Pw | ve | 
Te [or fv 
[ee 
ew [ae | 
ve 
* 













: 
s 

Vec 
73 
TT he ele 
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Demonstration 
Board 


OKI Semiconductor MSM6375 


MSM6375 Demonstration Board 


1. Board Outline 


Frequency control 
Power switch variable resistor 
for RC oscillation 


Speaker amplifier (transistor x 2) 






Power LED 


Speaker jack 


Speaker check pin 


20-pin connector Speaker amplifier 
(MSC1192) 
FC20A2MS by 


OKI Electric Cable Sound volume control 





eae] ® 


Ns) a 
14~16  10~13 


High order Low order 
address _ address Start button 


switch switch 


2. Voice Reproduction Procedure 


2.1 Turn the power switch to the ON side. 
— The power LED lights. 


2.2 Set the high order and low order switches to the predetermined addresses. (The white 
numbers on the operator’s side are addresses.) 


2.3 Press the start button. 
— The Voice is reproduced. 


(When the ROM option is set to “CPU Interface”, the voice is reproduced two times when 
the start switch is pressed.) 


2.4 Turn the power switch to the OFF side. 
—> The power LED goes off. _ 
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3. Circuit Design 





FC1 
1 5 10 15 20 
00 00lUCONOCNWUlUCONWUlCOOUCOONUClCOOlUCOOUlUClcU8lUluNldlUClcNlUCD 
VDD +| > 
oO] —| NI oO] +] WH] © ao] ltr] IQ] 12 
GND 
~ VDD 
\V 
10kQ 2801815 2SA562 
VDD 
\V 
0.1pF 








KDS 16-312 . 
8 


OSCc3/CS 


N 14) SF OSCt1 


GND 


1 - 150] 227] 330 
PF alice Loe pF 


150K 100K =, 





Re. ed ee KF-38F4-13P0102 


(KYOCERA) 


AVDD DVDD 


POWER 
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OKI Semiconductor MSM6376 


MSM6376 Demonstration Board 


1. Board Outline 


5 V | Power| GND 
source 






O 
E : 
256k-bits 
ROM1 ROM4 (28-pin) 
oe of 
Power switch ROM capacity 


oe of J 20-pin 
BUSY or NAR cea a 5 
MSM — 
6376 = ©-@ OKI Electric Gable 
\ 8) Switching of RC or XT 
O 
Switching of Start button 
2 AMP o TR 
a « 
ee ee: 
continuous ( 
pin O O 







1. Switching of CPU interface or switch input. .@ 
[2 Switching of RC or XT... 0. .e eee ee eee @ 
Address 3. Switching to standby .................. © 
specification 
switch 


2. How to Use Board 
(1) ROM capacity switching jumper 


256K-bit and 1M-bit (x 8-bit) CMOS type EPROMs can be used. For a 256K-bit 
EPROM, bridge the lower pins. For a 1M-bit EPROM, bridge the upper pins. 


Note: Use an INTEL equivalent type 1 Megabit EPROM (27C010) 
(2) EPROM socket 


Insert EPROMs with the smaller address sequentially from the left. The EPROM 
socket has 32-pin. For 256K-bit EPROMs (28-pin), align them to the lower end. 


(3) RC/XT selector switch and jumper 
This switch selects RC oscillation or crystal oscillation. To operate the IC with RC 


oscillation, turn the DIP switch to OFF and set the jumper to the left. To operate the 
IC with crystal oscillation, turn the DIP switch to ON and set the jumper to the right. 
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@ 


© 
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CPU interface/switch input interface selector switch 

This switch selects the operation by CPU or by the momentary button labeled ST. 
When using only this demonstration board, select “Switch Input” (at the DIP switch 
to OFF). When connecting the demonstration board to the CPU, turn the DIP switch 


toON. When the CPU is connected, all necessary signals are connected to the 20-pin 
connector. The connector pins are arranged as shown below. 


Connector Connector 
| VDD 11 


1 





VDD I6 


RCS 
BUSY/NAR 
GND 
GND 
GND 


Oo ON OO fF W ND 


ak 
oOo 





Note: Leave NC lines open connect. The RCS signal at Pin 16 to Low level. 


Standby selector switch 


When the standby selector switch is turned to ON and the board is not activated 
within 3 seconds after the voice is terminated, the board enters the standby state. (In 
the standby state, all the functions of the LSI are stopped.) 


BUSY/NAR switching jumper 


When the jumper is turned to the left side, the BUSY signal is output from the 20-pin — 
connector. When thejumper is turned to therightside, the NAR signal is output from 
the 20-pin connector. Please refer to the data sheet for the timing of the BUSY or NAR 
signal. 


AMP/TR switching jumper 


To amplify an analog signal provided by the output pin AOUT with the transistor, 
turn thejumper to the right side. To amplify an analog signal provided by the output 
pin AOUT with the amplifier, turn the jumper to the left side. | 


Address specification switch 


When using only this demonstration board, select a word to be reproduced by this 
HEX switch. The left is the MSB side and the right is the LSB side. When OF is set, 
for example, 0001111 is set in 16 to 10. When connecting the board to the CPU, set the 
address to 00 and remove the capacitor 0.1 uF (C18) nearby the start switch. 


OKI Semiconductor MSM6376 


(9) DA converter output pin (without LPF) 
Input frequency check pin 
GND pin 


Variable resistor (VR2) for adjusting the frequency of RC oscillation 


@Q@eO6e 


Variable resistor for volume control (shared by the amplifier and transistor) 


Note: Use a CMOS type 27C256 or 27C010 EPROM. When a NMOS type 27256 or 
27010 EPROM is used, the supply current of the EPROM fluctuates, causing noise. 


3. Voice Reproduction Procedure 
3.1 Set the address specification switch. 


3.2 Press the start button. 
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0601 


5 V | Power | GND 
source 



















ROM socket layout GND OK! MSM6376 EVA BOARD 
32-pin socket ecode os eas ti a, 
Pin 1 for e Q ee 
seni 3 8 a ROM1 ROM2 ROM3 ROM4 
} 3 San 
Pin 1 for 8 2 
256k-bit c S te 
8 3 POWER 
8 683 +C)- (256K 
8 . Selection of 
2 2 O LED EPROM type 
( Cc) 
ATES BUSY NAR 
a ed [Te e] Cc 
Clock check pin oO ee Selection of output 
VR2 to 20-pin FC 









Speaker 










OSC3 
DA output M6376 — 











@ DAO Volume control CR XT 
+ gs pe efe | 
— Le ofe | 
Speaker sP vat 
ate ©) @ O' Address specification 
5 F] a 
oom (} LOL: 
eae I6-14 13-10 eS 
sil No. 11101 







WO/LX 
@LS/SE 


Set the jumper to AMP 


MS/Ndod 


Set the switch to CR. No 
crystal oscillator is mounted. 


For 270256 


20-pin FC wiring diagram 
VDD 


NCO 

NCO 5 
io-——_O 
141——O 
12——O 
i3-——O 
14-——O 10 
5 ———-O 
6 ——-O 


2CcH ——O 
RESET ——O 


sT-———O 15 


RCS ——O 
BUSY/NAR ———O 


GND 


Note: Fix the RCS signal at 


Pin 16 to the Low level. 


9LESINSIN 


Ioj}ONpPuUCOTUSS EMO 


L601 






fore pvDD DvDD DvVDD DvDD 
C3 C4 C14 C15 C16 C17 
0. 1pF 0.1pF 0. 1pF 0.1pF 0.1pF 0.1pF 
. fe) Tee Gt Ger cet oebe 
Lovie 31 RA4 BB 100 KQ SPP OM: Nee 





13 Oo 








3 


t 
Tl 


f 
t 










k 
od 
‘ 


oO 
4< 
o 
0 
DS 12 

c 

id 

= 






RAS 100 K RA 


27C256/27C0010 
27C256/27C010 
27C256/27C010 
27C256/27C010 


NX 
mt 
© 
Oo 
A 

o> 

a 








q 


Ni 
a 
pb 


| 
MSM6376 





C18 


n 
—| 
wal 
+00 
ro 
Ti 
“ 


n 





EPROM insertion 


32 
27C010 | 34 

32-pin 
30 


oh 
Oo 


8 
SUT 


~ 
on 


AVOD 


TR2 YTRI1 270256 
ak 2SC1815/” 2SA495 28-pin 






27C256 










27C010 





Note : Fix the RCS signal at Pin 16 to Low level. uf 


DVDD AVDD 





R2 
5.1 kQ 
NV POWER 1 MSC119200 R41 O- 





¥) 


§ 
— 






GND O 
DGND AGND 


v 


weib6eig NDAD 


TOpPNPUOOTUSs IMO 
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MSM6654 


OKI Semiconductor 


MSM6654 Demonstration Board 


1. Board outline 


20-pin 
connector, 
FC20A2MS by 
OK! Electric 
Cable 


Power| 
5V GND 



















© © on OFF 
5V GND | or Spearker 
Power jack 
. switch (2) (TH 
@) GND VR2 @ 
ey. & 
® VR4 @®0SC3 @ 


© 
MSM6654 


2. How to Use Board 


2) 


@ 


Standalone/ microcontroller interface switching jumpers and XT/CR switching jumpers 


The jumpers in(1 are used to select the operation by a standalone-mode or by a microcontroller 
interface-mode. Thejumpers in (2)are used to select RC oscillation or crystal oscillation. When 
a standalone-modeis used, for RC oscillation, set the jumpers in(1) to the lower right side and 
set the three jumpers in (2) to the lower side. For crystal oscillation, set the jumpers in (1) to 
the upper right side and set the three jumpers in (2) tothe u per side. When a microcontroller 
is used, only CR oscillation is settable. Set the jumpers in (1) to the upper left side and set the 
three jumpers in (2) to the upper side. 


BUSY/NAR switching jumper 

When the jumper is turned to the right side, the BUSY signal is output from pin 17 of the 20- 
pin connector. When the jumper is turned to the left side, the NAR signal is output from the 
same pin. When a standalone computer is used, turn the jumper to the right side. 


AMP7/TR switching jumpers 


Toamplify an analog signal which is output from AOUT, with transistors, set the two jumpers 


to the right side. To amplify it with an amplifier, turn the two jumpers to the left. 
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20-pin connector 


All necessary signals are connected to the 20-pin connector when a microcontroller is used. 
The connector pins are arranged as shown below. 


OKI Semiconductor MSM6654 


Connector pin Connector pin 
No. 





Address specification switch 

When a standalone-mode is used, select a word to be reproduced by this HEX switch. 0~7 in 
this HEX switch correspond to A0~A2 in binary data. When a microcontroller is used, set the 
HEX switch to 0. 

Frequency check pin (OSC3) 

This pin monitors and checks the oscillation frequency. 


Speaker amplifier volume (VR1 shared by AMP/TR) 


Turn the volume switch to the right to increase the sound volume. Turn the volume switch to 
the left to reduce the sound volume. 


GND pin 

OSC/VDD switching jumper 

Set the jumper to the left side. 

Variable resistor (VR2) for adjusting the frequency of RC oscillation 

This variable resistor can change the frequency of RC oscillation, When the resistor is turend 


to the right, the frequency goes low. When the resistor is turned to the left, the frequency goes 
high. In this case, the frequency can be monitored by pin 7. 
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(2) | Complete SW input interface 


When a standalone computer is used, press the 1~F buttons to reproduce voices correspond- 
ing to 1~F of SW3~SW0. Press the lower left ST button (random voice reproduction button) 
to reproduce voices that are randomly selected from 31 types of phrases corresponding to AO 
and SW3~SW0. But, when the ST switch is pressed while turning the power ON or during the 
input of RESET, firstly voice reproduction is madestarting from the the 1st pee and beyond 
secondly it is made randomly. 
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S601 


45 67 8 9 
123 4 5 6 7 8 9 10 11 12 13 14 15 | Doro Orouoso OOuGio Onc 
| ome 
eo} =| a) 2} =z} el ol SS lil GND 
ac al 


Bp a B a - + QP 
BeRBeat esas S 
D D—-P EPH BB 0.1uF 10K 











puspees: 
uF O + Sp 
= 
100KQ 3 + 10 8 
AOUT 
100kQ R r Sp 


0.01uF 
7 





18PIN DIP 





MIT8050 


© 0Sc3 






POWER SW 


+5V (C}— 


5.1kQ 


\~. POWER 


GND (O) 


150kQ 100kKQ 100pF 


IO}ONPuUCOMUES HHO 


VSOSINSIN 


MSM6650 OKI Semiconductor 


MSM6650 Demonstration Board 


1. Board outline 


P 
SV {{souns]] GND 


20-pin 
connector, 
FC20A2MS by 
OK! Electric 
Cable 






Spearker 
jack 


2. How to Use Board 
@) ROM capacity switching jumpers 


1M-bit and 4M-bit CMOS type EPROMs can be used. For a 1M-bit EPROM, set the3 jumpers 
to the lower pins. For a 4M-bit EPROM, set them to the upper pins. 


(2) EPROM socket 
Insert EPROMs fabricated by voice analysis, sequentially from the left. 
(3) (4) XT/CR selector switch and jumpers 


This switch selects RC oscillation or crystal oscillation. To operate the IC with RC 
oscillation, turn the DIP switch to the lower side and set the two jumpers in (3) to the upper 
side. To operate the IC with crystal oscillation, turn the DIP switch to the upper side and set 
the two jumpers in (3) to the lower side. 


(5) Standalone/microcontroller selector switch 


This switch selects the operation by a standalone-mode or by a microcontroller interface- 
mode. For a standalone-mode, turn the DIP switch to the lower side. For a microcontroller, 
turn the DIP switch to the upper side. When the microcontroller is connected, all necessary 
signals are connected to the 20-pin connector. The connector pins are arranged as shown 
below. If the standalone computer is used, turn the SIRI switch (6) to the lower side. 
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Connector pin Connector pin 
No. 


Serial input interface/parallel input interface selector switch 
When a microcontroller is used, this switch selects the serial inputs of addresses and 


command data or the parallel inputs of them. For the serial inputs, turn the switch to the 
upper side. For the parallel inputs, turn the switch to the lower side. 


Standby selector switch 

When the switch is turned to the lower side and the board is not activated toward the next 
phrase within 0.2 second after the voice is terminated, the board enters the standby state. (In 
the standby state, all the functions of the LSI are stopped.) 

BUSY/NAR switching jumper 

When the jumper is turned to the upper side, the BUSY signal is output from the 20-pin 


connector. When the jumper is turned to the lower side, the NAR signal is output from the 
20-pin connector. When a standalone computer is used, set the jumper to the upper side. 


AMP7/TR switching jumpers 


To amplify an analog signal which is output from AOUT, with transistors, set the two 
jumpers to the left side. To amplify it with an amplifier, turn the two jumpers to the right. 


Address specification switch 
When a standalone computer is used, select a word to be reproduced by this HEX switch. 


0~7 in this HEX switch correspond to A0~A2 in binary data. Whena microcontroller is used, 
set the HEX switch to 0. 
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ap LPF output pin 


This pin outputs a voice signal passed through the low path filter. When the DA converter 
is selected by option, this pin works as the DA converter pin. 


d2) Frequency check pin (OSC3) 
This pin monitors and checks the oscillation frequency. 

a3) Variable resistor (VR2) for adjusting the frequency of RC oscillation. 
This variable resistor can change the frequency of RC oscillation. When the resistor is turned 
to the right, the frequency goes low. When the resistor is turned to the left, the frequency 
goes high. In this case, the frequency can be monitored by the OSC3. 

(4 GND pin 

5) OSC/GND switching jumper 
Set the jumper to the upper side. 

46) Complete SW input interface 
When a standalone-mode is used, press the 1~F buttons to reproduce voices corresponding 
to 1~F of SW3~SWO. Press the lower left ST button (random voice reproduction button) to 
reproduce voices that are randomly selected from 31 types of phrases corresponding to AO 
and SW3~SW0. But, when the ST switch is pressed while turning the power ON or during 
the input of RESET, firstly voice reproduction is made starting from the 1st phrase and 
beyond secondly it is made randomly. | 


a7 Speaker amplifier volume (VR1 shared by AMP/TR) 


Turn the volume switch to the right to increase the sound volume. Turn the volume switch 
to the left to reduce the sound volume. 
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MSM6378A Demonstration Board 


There are two types of MSM6378A (OTP built-in voice synthesis LSI) demonstration boards. 
The demonstration board using a transistor as a speaker amplifier is the No. 1 type and the board 
using MSC1191 is the No. 2 type. (Only No. 2 types are being manufactured at present.) 
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Board Outline and Name of Each Unit 


No. 1 type 


OSC frequency 


adjustment 
© 
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No. 2 type 


MSM 
6378-2 





Volume 
control 


OSC frequency 
adjustment 


Voice reproduction procedure 


When the power switch is pressed, the voice is output repeatedly. 


Specifications 


e Power source: 


e Sampling frequency: 
e Pin option: 
e Power amplifier: 


e Speaker: 


NGOs TTY PGs sivesunsccsens AM 3, 4 each, 

NO: 2 type! sm cicwetieeer: AM 3, 2 each 

(The guaranteed power supply range for accurate reproduc- 
tion through the internal LPF is from +2.7V ~ +5.5V.) 


The MSM6378A sampling frequency of the demonstration 
board is 8 kHz. 


- Repeated output: ...... REP =H 


Output pin: .... AOUT (LPF output) 
Nos Wpe succes 2 transistors, 

ING: Zt ype sisansteues. MsC1191 

8Q2,2W 
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4. Circuit Diagram 


No. 1 type 











OSC2 ~ DAO 
OSC1& REP 


No. 2 type 






ae 
6 
oT 


* Note: The guaranteed voltage of LPF output of MSM6378 ranges from 2.7 V ~ 5.5 V. 
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MSM6388 Demonstration Board 


1. Board Outline 


GND 
MIKE JACK 


POWER AMPLIFIER 


LM386 O 


O 


VOLUME CONTROL (@) © 


POWER 
aes | Ol H To = SPEAKER JACK 
STeSP & | 





2. Connection 

2.1 Insert the mike into the mike jack. 

2.2 Insert the speaker into the speaker jack. 
3. Set operating parameters 


3.1. Set RSL1 and RSL2 of the DIP switch as shown in the tabel below depending on the 
number of serial registers mounted. 


OFF ON OFF 
OFF OFF ON 


3.2 Set MCUM of the DIP switch to OFF. The MSM6388 enters the stand-alone mode. (When 
MCUM is set to ON, the MSM6388 enters the microcontroller interface mode.) 









Number of serial 
registers 


RSL1 






4 Each 





1102 


OKI Semiconductor | MSM6388 


3.3 Specify the sampling frequency by SAM1 and SAM2 of the DIP switch. 


SAM1 ON 
SAM2 ON 
Sampling frequency fosc 
224 
fsam (3.9kHz) (6.9kHz) (7.8kKHz) (8.9kKHz) 





( ): sampling frequency at f= 2 MHz 
3.4 Specify the number of channels by CSL1 and CSL2 of the DIP switch. 


The number of channels is as shown in the table below depending on the number of serial 
registers specified in Section 3.1. 


registers 
3 serial 


The recording time of each channel can be obtained from the following equation: 









Number of ace 


channels 
1-word 





1.024 x 1024 (k bit) x No. of serial registers 


Recording time = 
Sampling frequency (kHz) x 4 (bit) x No. of channels 


(sec) 


For example, the recording time for each channel with two serial registers on 8-channel at 
a sampling frequency of 7.8 kHz (RSL1 is set to ON, RSL2 to OFF, CSL1 to OFF, CSL2 to 
OFF, SAM1 to OFF, and SAM2 to ON) is as follows: 


1.024 x 1024 (k bit) x 2 (each) 


Recording time = 
7.8 (kHz) x 4x8 


= 8 (sec) 
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4. 


4.1 


4.2 


4.3 


4.4 


— AS 


Did 


5.2 
5.3 
5.4 
6. 
6.1 


6.2 


6.3 


6.4 
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Recording 


Turn the toggle switch on the upper right of the demonstration board to ON to engage 
power. The LED (POWER) on the lower left of the demonstration board comes on. 


Set the conditions as specified in Section 3, “Set operating parameters”. 


Set the rotary switch (CA) to the channel for recording. 


Number of channels: 8-word : 0~7 
: 6-word : 0~5 
4-word : 0~3 

3-word : 0~2 

2-word : 0~1 


Set the toggle switch on the lower right of the demonstration board to REC to select the 
recording mode. 


Press the push button (ST.SP) once and record voice via the mike. During recording, the 
LED (MON) on the demonstration board is on. When the channel recording time runs 
short (4 seconds before the end of the recording time for 7.8 kHz sampling), the LED starts 
blinking, though voice can be recorded until the LED goes off. 


To stop recording halfway, press the push button (ST.SP) once again. The recording is 
terminated. 


Reproduction 
Set the rotary switch (CA) to the channel for reproduction. 


Set the toggle switch on the lower right of the demonstration board to PLAY to select the 
reproduction mode. 


Press the push button (ST.SP) once to start reproduction. During reproduction, the LED 
(MON) is on. To stop reproduction halfway, press the push button (ST.SP) once again. 
The reproduction is terminated. 

Use the variable resister to adjust. 

Microcontroller interfacing 

Set MCUM of the DIP switch to ON. 

set RSL1 and RSL2 of the DIP switch as specified in Section 3.1. 


Remove the DIP switch (CSL1, CSL2,5AM1, and SAM2), the rotary switch, the pull-down 


- resistors (RA1 and RA2) used for them, LED (MON), and the resistor (R1) from the board. 


Mount a 20-pin flat cable connector at the left end of the demonstration board. The pins 
to be interfaced with the micrcomputer are connected. (Refer to the circuit diagram of the 
demonstration board on the next page.) 
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MSM6588 Demonstration Board 
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2.1 
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Board Outline 


To MSM6596 demonstration board 
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@ MON 20-pin flat cable connector 


B Voc oO 
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Conditions setting method 
Set the recording conditions by the 2 DIP switchers and 1 rotary switch. After setting the 
switches, the recording for 85sec. can carry out by using the 2 serial registers of 1M-bit at 
8kHz sampling (3-bit ADPCM 8kHz sampling). 
Set MCUM of the DIP switch to OFF 


The MSM6588 enters the stand-alone mode. (When MCUM is set to on, the MSM6588 
enters the microcomputer interface mode. 


Set RSL1 and RSI2 of the Dip switches as shown in the table below depending on the 
number of serial registers mounted. 


Number of 
serial registers 
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2.3 Specify the control mode and channel number for recording by CSL1 and CSL2 of the DIP 
switch. 











Pe [[«l*[«_ 


Fixed mode: 


The recording time of each channel is given as the time equivalent to the memory capacity 
that equally divided the memory capacity of the external serial registers by the number of 
chnnels. 


The recording of each channel can be obtained from the following equations. 


1.024 x 1024 (k bit) x Number of serial registers 
hecondngine=.—— ASE) 
Sampling frequency (kHz) x 3 (bit) x Number of channels 


For example, the recording time for each channel with 2 serial registers on 2 channels at 
the sampling frequency of 8kHz (RSL1 = OFF, RSL2 = ON, CSL1 =OFF, CSL2 = ON and 
SAM = ON) is as shown below. 

1.024 x 1024 (k bit) x 2 


Reconding tine = ise 
: 8 (KHz) x 3 x 2 ee) 


Flex mode: 


The recording time of each channel becomes free within the range of thememory capacitor 
for the external serial registers and is recorded to ch0, ch1, ......... and ch7. 
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2.4 Set the rotary switch (CA) to the channel to be recorded. 


25 


Sampling 
frequency 


fsam (5.3kHz) (8.0kHz) 





The frequencies within the parentheses are at the original oscillation f,.,. = 4.096MHz. 
2.6 Usually, set the PDMD of the DIP switch to ON. 
OFF: The MSM6588 enters the power-down state expect recording and playback. 


ON: TheMSM6588 always enters the stand-by state and the timelag up tostarting the 
playback decreases after input. 


2.7 Select whether or not the voice is activated by VDS of the DIP switch 
OFF: Ordinary mode, the voice is not activated. 
ON: _ The voice is activated. 
Note: When the activation of the voice is required, use the DC stabilized power supply 
without using the battery driving power. In the case of the battery, the power 


fluctuation of a few mV in starting the recording is amplified and it results in 
judgement that there is the voice. 
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3. Recording method 


3.1 Turn the toggle switch on the upper right of the demonstration board to ON to engage 
power. The LED (power) on the lower left of the demonstration board comes on. 


3.2 Set the conditions as specified in section 2 “Conditions setting method.” 


3.3 Set the toggle switch on the lower right of the demonstration board to REC to select the 
recording mode. 


3.4 Press the ST button once and record the voice via the mike. During recording, the LED 
| (MON) on the demonstration board comes on. 


3.5 When the voiceis recorded till the last of the channel memory, the recording automatically 
finishes. To stop recording halfway, press the SP button. 


4. Playback method 


4.1 Set the toggle switch on the lower right of the demonstration board to PLAY to select the 
playback mode. 


4.2 Press theST button once tostart the playback. During the playback, the LED (MON) comes 
on. 


4.3. When the playback is achieved till recorded time, the recording is automatically termi- 
nated. To step the playback halfway, press the SP button once again. 


4.4 Use the volume control to adjust the playback volume. 
5. Pause method of playback | 
5.1 During the playback, when the PAUSE button is pressed, the playback enters pause. 


5.2 Press the ST button once again, and the playback starts again. 
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MSM6596 Demonstration Board 


Te 


2.1 


Board Outline 


20-pin flat cable connector 
FC 1 MSM6596 


J1 J2 J3 
voDp[--]-|Fc vop[-[--JFc vop[-[--]Fc 
Ls Jumpers to select the connections 


of FC1 and EPROM 





0 S = = 
S a an S 
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3 4 8 121416 
OO OO . 
Throughholes [| _, 18-pin PLCC 
OO (For MSM6596) 
N © 
) 
OO 


20-pin flat cable connector 
FC 2 


How to use Board 
EPROM connnecting method 
e Position to insert EPROM 


When 1 serial register is used, set the EPROMs at the positions of CS2 and CS3 or the 
positions of CS3 and CS4. 


e Jumper setting 


When the EPROMs are set at the CS2 and CS3, set J1 and J2 of jumpers to the right side 
(FC side) and J3 of jumper to the left side (VDD side). 


When the EPROMs are set at the CS3 and CS4, set J2 and J3 of jumpers to the right side 
(FC side) and J1 of jumper to the left side (VDD side). 
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2.2 


2.3 
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18-pin PLCC (for MSM6596) connecting method 


18-pin PLCC 
Mount the MSM6596 of 18-pin PLCC 
Jumper setting 


In the evaluation of EPROM, when EPROMs are set at the positions of CS2 and CS3, 
connect the throughholes CS2 and 4, and CS3 and 3 by the jumper wire. 


When EPROMs are set at the positions of CS3 and CS4, connect the throughholes CS3 
and 4, and CS4 and 3 by the jumper wire. 


Connecting method to MSM6588 demonstration board 


¢ When the voice of EPROM is reproduced, connect the 20-pin flat cable connector FC1 


to the connector for the MSM6596 of the MSM6588 demonstration board. 


¢ When the voice of 18-pin PLCC is reproduced, connect the 20-pin flat cable connector 


FC2 to the connector for the MSM6596 of the MSM6588 demonstration 
board. 


<Connecting Diagram> 
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for 6375 


MSM6375/6588 


Control Board 
No. 11214 





for 6588 









MSM6588 
CPU Board 
No. 11176 


MSM6595/96/97 
Demonstration Board 
No. 11178 






Note: When the serial register is not mounted, to IC1 on the MSM6588 CPU board 
(No. 11176) the circuit does not operate normally. In the meantime, when the 
serial register is mounted to IC2 ~ IC4, the normal operation is not obtained 
either. . 
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MSM6322 Demonstration Board 


1. Board Outline 


Power switch Mike jack 
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Binary mode Up switch Reset switch Down switch 
switch 


2. Operating procedure 


2.1 Set the mode control unit to the mode to be used. Before changing the mode, turn power 
OFF. (The default setting is the UP/DOWN mode.) 


The mode control unit is connected with jumper plugs. Thestatus of the mode control unit 
in each mode is as follows: 


UP/DOWN mode (default) BIN mode 





2.2 Turn the power switch on. The power LED comes on. 

3.2 UP/DOWN mode 
Change the voice pitch using the UP switch, DOWN switch, or RESET switch. 
BIN mode 
Change the voice pitch using the BIN rotary switch. 


2.4 Turn the power switch off. The power LED goes off. 
1114 | | 
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The information contained herein can change without notice 
owing to product and/or technical improvements. Please make 
sure before using the product that the information you are 
referring to is up—to-dated. 


The outline of action and examples of application circuits 
described herein have been chosen as an explanation of the 
standard action and performance of the product. When you 
actually plan to use the product, please ensure that the outside 
conditions are reflected in the actual circuit and assembling 
designs. 


NO RESPONSIBILITY IS ASSUMED BY US FOR ANY CON- 
SEQUENCE RESULTING FROM ANY WRONG OR IMPROPER 
USE OR OPERATION, ETC. OF THE PRODUCT. 


Neither indemnity against nor license of a third party's indus- 
trial and intellectual property right, etc. is granted by us in 
connection with the use of the product and/or the information 
and drawings contained herein. No responsibility is assumed 
by us for any infringement of a third party's right which may 
result from the use thereof. 


The products described herein falls within the category of 
strategical goods, etc. under the Foreign Exchange and Foreign 
Trade Control Law. Accordingly, before exporting the product 
you are required under the Law to file the application for the 
export license by your local Government. 


No part of the contents contained herein may be reprinted 
or reproduced without our prior permission. 


MS-DOS is a registered trademark of Microsoft Corporation. 


Copyright 1994 OKI ELECTRIC INDUSTRY CO.,LTD. 
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